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PREFACE. 



All the references in this volume having been carefully verified, 
it is believed to be free from errors in that respect. In some other 
particulars, however, its imperfections must be frankly acknowl- 
edged. Having been compiled from the index to Vols. I to X, 
published by the Institute five years ago, and the separate indexes 
of the several succeeding volumes, it is not constructed upon as 
thorough a system of classification as might have been followed 
with an entirely new work. The first ten volumes of the Trans- 
actions were not so minutely indexed as the later ones have been ; 
nor were the same rules followed in the framing of titles, etc. The 
attempt to harmonize, in the present volume, the difierences thus 
caused, has not been completely successful, partly because, under 
the method of publication necessitated, the sheets were put to press 
successively, after proof-reading, and were thus placed beyond the 
reach of further alterations. The principal practical result is, that 
in some cases, overlooked until too late, the references under a given 
title do not include everything which might with propriety have 
been placed under it. Thus, for example, the titles " Lead Mines," 
" Silver Mines " and " Silver-lead Mines " are neither exhaustive, 
taken separately, nor perfectly distinguished. The student may 
need to look under all three, to be sure he has found everything 
pertinent to either. The same is true of " Coal," " Coal-basins," 
"Coal-beds," "Coal-fields" and "Coal-mines." Other instances 
could be given, but perhaps these are the most serious. 

The attempt has been made to give, in addition to the names of 
mines and works in this Index, the Counties in which they are 
situated, whether these were named in the text of the volume or 
not, thus giving to the index something of the value of a gazetteer. 
That this attempt was not in all cases successful, does not destroy 
its usefulness in those cases where it did succeed. 



IV PREFACE. 

While this Index greatly increases the usefulness of the Trans- 
actions for reference, its own value, on the other hand, is greatest 
to those who possess complete series of the latter. Single back 
volumes, and a few complete sets, are for sale at the Secretary's 
office, where a few of the papers in Vol. VIII, and most of those in 
Vols. IX-XV may also be obtained in separate pamphlet form. 

ERRATA. 

The following list of corrections comprises all that have been 
reported to the Secretary from the fifteen volumes. 

Vol. I, Page 160, The first two sentences of the second paragraph 
should read as follows : '^ For No. II we find that 2.33 per cent. 
A1,0, take 4.07 per cent. SiO,, leaving 3.48 per cent. SiO, free, which 
requires 3.25 per cent. CaO." 

In the 14th line on the same page, 3.79 should be 3.25 ; and in the 
15th and 18th lines, 46.44 should be 46.98. 

Vol. VI, Page 59. The discharges of the miners' inch per second, 
given as .2624 and .2499 cubic feet, should be .02624 and .02499 
respectively. The discharges per minute, hour, etc., are correctly 
givem 

Vol. VIII, Page 214. 16th and 25th lines, ferric carbonate should 
be ferrous carbonate. 

Page 486, 16th line, 10,000 should be 5,000. 

Vol. IX, Page 17. At the end of the first sentence of the third 
paragraph, feldspathic hematites should be feldspathic magnetites. 
. Vol. X, Page 104, 10th line, sulphides should be sulphates. 

Vol. XI, Page 191, footnote, September should be August. 

Vol. XV, Page 133, 12th line from bottom, water should be 
waters ; 5th line from bottom, 1869 should be 1864. 

Page 134, 20th line, cut should be cuts. 

Page 437, 6th line, "times proportioned" should be "times 
inversely proportional." 

Page 779, 9th line, after " breaking load of Fig: 3 " insert " for 24 
inches span." 

Page 804, at the end of the second paragraph, the fraction ^ 
should be J*. 

13 Burling Slip, P. O. Box 223. R. W. RAYMOND, 

New York, May 4, 1888. Secretary. 
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Arizona, xi, 97 ; In Tombstone mill, xi, 104, 105 ; Notes on battery 
and copper-plate, viii, 362; Of free gold, xi, 63, 65 ; Of gold- and 
silver-ores, Washoe process, ii, 159; Of gold by Designolle's pro- 
cess, xii, 104; By barrel -process, xii, 103; Of various minerals, 
auriferous or fused with gold, xii, 380, 385. 
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Amalgamation and CDDceotratioo, Recent improvements in, viii, 141. 
Amalgamation of Gold, Effect of rustiness, ix, 647, and of alloys, 

ix, 647-649. 
Amalgamation of Gold- Orea^ and the Loss of Gold in Chhridhing-Roaat- 

ing, with Especial Reference to Roasting in a Stetefeldt Furnace 

(Stetefeldt), xiv [319], 336. 
Amber in Japan, v, 265. 
Amboy, N. J., Clays, vi, 178 et seq. 

Amendments to the rules, ii, 5 ; iv, 5, 6, 22 ; vi,8 ; Proposed amend- 
ments, vi, 23 ; vii, 6 ; viii, 186, 281.; xv, pages Ixv, Ixxiii, Ixxxv. 
Amenia, N. Y. : Furnace, iv, 158 ; Iron-ore bed, v, 220 ; vi, 221 ; xii 

[91], 137; Meeting, October, 1877, vi, 10; Visit (o mines, vi [16]. 
American and German mining schools compared, v, 431. 
American Association for the Advancement of Science, xiii [295, 

296]. 
American Belle silver-mine. Red Mountain district, Colo., xv, 261. 
American blast-furnaces. Distribution and proportions of, xv, 690. 
American Bloomary Process for Making Iron Direct from the Ore (Egles- 

TON), viii [136], 515. 
American Fork, Utah, Argentiferous lead-ores, i,92, 110; Smelting 

works, i, 128, 384; Charcoal, i, 100; Charcoal kilns, viii, 390, 392. 
American gold-mine, Nevada County, Cal., vi, 42, 94. 
American gold- and silver-mine, Eureka, San Juan County, Colo., xi, 

[170], 187. 
American Graphite Company's works at Ticonderoga, Visit to, vii, 

103. 
American iron and steel rail-mills, Capacity of, ix, 580, 581. 
Americati Method of Treating by Distillation the Zino-Silver-Lead Allay 

obtained in the Desilverization of Lead (Eilers), 111 [17], 314. 
American Mining and Smelting Company's mills, Leadville, Colo., 

Visit to, xi [19]. 
American Mining Machinery in Mexico and Central America (McDow- 
ell), xiii [298], 408. 
American Mining Schools (Richards), xv [Ixiii], 309, 809, 
American New Red Sandstone, Position of, v, 494. 
American Philosophical Society, Session held in hall of, ix, 283. 
American pig-iron, manufacture. Position of, i, 277. 
American quicksilver-mine. Pine Flat, Cal., iii, 275. 
American rail-speciiieatious, ix, 215. 
American silver-mill. Description of, viii, 551. 
American smelting-works (silver-lead). Avoidable waste at, iii, 98. 
American Society of Civil Engineers : Co-operation with, in promoting 

the work of the U. S. Testing Board, viii, 277 ; Session held at 

house of, viii, 277. 
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American Students of Mining in Oermany (Bartlett), v [47], 431. 

American Valley, Plumas County, Cal., Geology of, xiii, 217. 

American woods Experiments od strength, composition, specific grav- 
ity, ash, and fuel value, xi, 281-285. 

Ames Manufacturing Company, Chicopee, Mass., vii [257.] 

Ames tunnel, Riverville, Va., Iron-ores, xi, 207. 

Amethyst (corundum) from the Jenks corundum mine, Macon 
County, N. C, vii, 89. 

Amherst County, Va., Iron-ores, xi, 201-216. 

Amie silver-mine, Leadville, Colo., xiv [288]. 

Ammonia and Sulphur, recovered from gas, xv, 663. 

Ammonia : Experiments for collecting it from coke-ovens and iron- 
furnaces, xiii, 375 ; Volumetric determination in illuminating gas, 
V, 387. 

Ammonia-soda process for the manufacture of soda, vii, 294 ; xiii, 
371 [545] ; Financial result compared with that of Leblanc process, 
xiii, 381. 

Ammonia-^vater as a solvent of copper, viii, 449. 

Amole iron-mine, Tula district. State of Jalisco, Mex., vi, 404. 

Amoretti, on the divining-rod, xi, 435, 437, 438, 445. 

Amount of Manganese Required to Remove the Oxygen from Iron after it 
has been Blown in the Bessemer Converter [Ford], ix [283], 395. 

Amount of Oil Remaining in Pennsylvania and New York (Wrigley), 
X [241], 354. 

Amphibole granite of the New York obelisk, xi, 367 et seq. 

Amsler's planimeter for measuring areas, ix, 517. 

Amygdaloids : Atlantic mine, vi, 277 ; Copper-bearing of Lake Su- 
perior, vi, 275, 276 ; Percentage of copper, vi, 276, 277 ; Sorting 
and picking ore, vi, 295 ; viii, 410-429 : System of mining, vi, 288. 

Analyses of: 

Andesite: Nevada: Comstock lode, viii, 327. 

Anthracite coal (see Analyses of Coal). 

Antimony-ores: Arkansas: iii, 150; viii, 43-51; Sevier County; 

Antimony Bluff, viii, 46, 47, 48; Bob Wolf, viii, 43, 44, 45; 

Stewart Lode, viii, 49, 50, 51. 
Bauxite, iv, 262 ; ix, 19. 

Billets from bloomary process: New York: Clinton County ; Peru 
and Saranac, viii, 544 ; Essex County ; Au Sable Forks, viii, 
544 ; Franklin County ; Chateaugay, viii, 544. 
Bituminous coal (see Analyses of Coal). 

Blast-furnace slag ; ix, 53, 55 ; (see also Analyses of Slag) : New 
Jersey : i, 146 ; New York : Clinton County ; Plattsburg, ix, 83 ; 
Essex County ; Fletcherville, ii, 75 ; Port Henry, iv, 375 ; Penn- 
sylvania : Montgomery County ; Pottetown — Warwick, ix, 54, 55 ; 
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Analyses of — Blast-furaace slag, Continued. 

xiv, 837, 840, 842, 848; Northampton County; Bethlehem, ix, 

261, 264; Vermont: Rutland County, Pi ttsford, ix, 74, 80, 83. 

Other Countries : -4tw<na (ferromanganese) : v, 613: England: 

Cleveland district, ii, 84 ; Wales : ii, 84. 
Blast-furnace dirt, xiv, 842. 
Blende, viii, 570. 
Block-coal : Indiana : Sand Creek, ii, 61. 

• 

Block-tin resulting from distillation of tin amalgam, xi, 235. 

Boiler-plate, xiii, 688. 

Bricks (see Dinas Bricks and Fire Brick). 

" Buckshot" iron :P6nn«y/t;ama; Huntingdon County ; Orbisona, 
vi, 499. 

Burnt iron-ore: Colorado : Park County ; Hall Valley, v, 571. 

Cadmia : Virginia : Alleghany County, vii, 97. 

Carbonite or natural coke ; Virginia : Chesterfield County, Mid- 
lothian, iii, 457 ; xi, 448, 449. 

Carbonized mine-timber : Pennsylvania : Lackawana County ; 
Scranton — Roaring Brook, xv, 820. 

Car-wheel iron, xiv, 797, 918. 

Cast (pig) iron : Altoona, Pa., xiv, 797 ; Bessemer iron made in 
Fletcherville, N. Y., charcoal furnace, ii, 66, 75 ; In the course 
of a Bessemer blow, ix, 259-261 ; Made at St. Louis furnaces, 
France, vi, 193; Made in the Broad Top coal iiegion. Pa., with 
coke from washed and unwashed coal, iii, 179; Made in the 
Pittsford, Vt., charcoal furnace, ix, 83; Made with Clifton, N. 
Y., magnetites, i, 364 ; Made with Indiana block coal, i, 227 ; 
Silver-gray or glazy iron, v, 146 ; Spiegeleisen, iii, 423, 424 ; iv, 
219 ; vi, 193 ; Treated at red heat with alkaline carbonates, vii, 
147, 148 ; Used for cannons, iv, 161 ; Used in the washing pro- 
cess, viii, 158-160. 

Cement, xiii, 180; North Carolina : Ashe County; Ore Knob, iii, 
397. 

Cement copper, xiv, 115. 

Cement-rock: Wisconsin : MWwsLukee County; Milwaukee, viii, 
507. 

Chalcopyrite : Missouri: Ste. Genevieve County ; x, 449. 

Chamotte from old zinc-retorts, iii, 128. 

Charcoal made at different temperatures, xi, 81. 

Chloritic schist, Adams County, Pa., xii, 82. 

Chondrodite: New York: Tilly Foster, xiii, 481. 

Chrysocolla: Arizona: Globe district, Black Copper mines, xv, 67. 

Chrysolite or Dunite from North Carolina, vii, 85. 

Cinder (see Analyses of Slag and of Mill-cinder). 
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Analyses of^- Continiied. 

Clays: Illinois: iv, 136; Maryland: Alleghany County; Mount 
Savage, xiv, 701 ; Missouri' : St. Louis County ; Cheltenham, iii, 
127; Nevada: Storey County; Comstock lode, viii, 327; New 
Jersey : Burlington County ; Florence, vi, 186 ; Camden County ; 
Pensauken Creek, vi, 187 ; Middlesex County ; South Amboy, 
vi, 185 ; Woodbridge, vi, 182 ; Somerset County ; Raritan, vi, 
180, 181 ; Pennsylvania : Lehigh County ; Fogelsville, iii, 411 ; 
Wisconsin : Ashland County ; Lake Superior, Ashland, viii, 
502; Dane County; Madison, viii, 502; Milwaukee County; 
Milwaukee, viii, 502. 

Clay slates : from Eureka, Nev., vi, 360 ; from Lancaster County, 
Pa,, vi, 190, 191. 

Coal (Anthracite) : xiii, 332; Massachusetts : Bristol County; West 
Mansfield, xiii, 515, 516 ; Pennsylvania : ix, 662 ; xii, 219 ; Cam- 
eron County; Beechwood, xiv, 725; Carbon County; Beaver 
Meadow, vi, 438 ; Buck Mountain, xiv, 726 ; Nesquehoning, vi, 
438; Chester County; Schuylkill, xiv, 724; Dauphin County; 
Lykens Valley, vi, 438 ; Erie County ; Girard, xiv, 724 ; Lancas- 
ter County ; Coleraine — Mammoth, xiv, 718 ; Wharton, xiv, 718 ; 
Lehigh County ; Summit, vi, 438 ; Luzerne County ; Drifton — 
Buck Mountain, vii, 213; Ebervale — Mammoth, xiv, 718; 
Jeansville — Mammoth, xiv, 718 ; Jeddo — Mammoth, xiv, 718; 
Plymouth — Bennett, xiv, 718 ; Cooper, xiv, 718; Wharton, xiv, 
717; Wilkesbarre — Baltimore, xiv, 718; Lycoming County; 
Brookside, xiv, 724; Loyalsock, B. coal-bed, xiv, 717; Richard- 
son, xiv, 725; Northumberland County; Merriam, xiv, 725; 
Mt. Carmel Shaft, xiv, 725; Shamokin, vi, 438; Schuylkill 
County ; Bast, xiv, 725 ; Bear Run, xiv, 724, 725 ; Big Tracy, 
xiv, 726; Boston Run, xiv, 724, 725, 726; Colket, xiv, 725; 
Eagle Hill, xiv, 725; East Franklin, xiv, 725; Ellengowan, 
xiv, 726 ; Elmwood, xiv, 724 ; Gilberton, xiv, 724 ; Buck Moun- 
tain, xiv, 719; Primrose, xiv, 719, 726; Seven-Foot, xiv, 719, 
726; Glendower, xiv, 725 ; Indian Ridge, xiv, 724, 726; Knick- 
erbocker, xiv, 724 ; Locust Spring, xiv, 725, 726 ; Mahanoy 
City, xiv, 725, 726 ; Mine Hill Gap, xiv, 725; North Ashland, 
xiv, 725; North Mahanoy, xiv, 724, 726; Orchard, xiv, 726; 
Phoenix Park, xiv, 725 ; Pine Forest, xiv, 725 ; Plank Ridge, 
xiv, 724; Potts, xiv, 725; Pottsville, xiv, 725; Pyne, xiv, 725; 
Shenandof^h City, xiv, 724; Shenandoah— Buck Mountain, xiv, 
717; Mammoth, xiv, 719 et seq.; Primrose, xiv, 719; Seven- 
Foot, xiv, 717; West Shenandoah, xiv, 725; Skidmore, xiv, 
726 ; St. Nicholas — Mammoth, xiv, 718 : Buck Mountain, xiv, 
719 ; Tamaqua, vi, 438 ; Thomaston, xiv, 725 ; Tuscarora, vi, 
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Analyses of — Coal, Continued, 

438 ; Wadesville, xiv, 725 ; Somerset County ; Conner, xiv, 724 ; 
Sullivan County ; xi, 158 ; Tioga County ; Hammond, xiv, 724, 
725 ; Wayne County ; Preston No. 1, xiv, 725 ; Nos. 3 and 4, 
xiv, 724; York County; Yorktown — Mammoth, xiv, 718; 
Wharton, xiv, 718; Counties not Specified: Dauphin basin, 
Black Spring Gap, vi, 438 ; Forest Improvement, vi, 438 ; Fur- 
nace, xiv, 724; Lehigh region, xiv, 715, 720; Nealy's Tunnel, 
vi, 438; Panther Creek basin, xiv, 714 ; Mammoth, xiv, 719; 
Primrose, xiv, 717 ; Schenoweth, vi, 438 ; Sharp Mountain, vi, 
438; Turkey Run, xiv, 724; Rhode Island : vi, 225-227, 438 ; 
Providence County; Cranston, vi, 226; xiii, 516; Newport 
County; Portsmouth, vi, 225; xiii, 511; Other Countries: 
China: Hankow, xv, 113; Hoonan, xv, 113; South America: 
Peru, viii, 190. 

Coal (semi -anthracite) ; Arkansas : Johnson County ; iii, 34 : Penn- 
sylvania: Blair County; Yellow Spring Gap, vi, 438; Clinton 
Rausch Gap — Dauphin, Peacock vein, vi, 438 ; Dauphin County ; 
Lykens Valley, vi, 438 ; Lackawanna County ; Carbondale, vi, 
438; Luzerne County; Wilkesbarre — Warden's bed, vi, 438; 
Northumberland County; Zerbe's Run, vi, 438; Counties not 
specified ; Dauphin basin. Black Spring Gap, Gray vein, vi, 438; 
Lea vein, vi, 438; Gold Mine Gap — Heister vein, vi, 438; Pea- 
cock vein, vi, 438; Rattling Run, vi, 438. Other Countries: 
China: Chin-san, xv, 112; Kun-Chokwan, xv, 112; Mun-to- 
san, XV, 111; See-mah-poo, xv, 111; Tse-luug-chung, xv, 112; 
Woo-shen-tung, xv, 112. 

Coal (bituminous and lignitic — see .also Analyses of Lignite), 
viii, 570; xiii, 342, 343, 344; xiv, 27, 28, 29, 30, 31; For 
phosphorus, viii, 75; Occurring in a quartz druse, ix, 655; 
Alabama: Cahaba coalfield, i, 231; ii, 153; xii, 154, 162; 
Bibb County; Blockton, xv, 211; Coke vein, xv, 211; Shelby 
County; Black Shale, xv, 211, Cahaba, xv, 211, Conglom- 
erate, XV, 212, Gholson, xv, 212, Gould, xv, 212, Helena, xv, 
211, Little Pittsburgh, xv, 212, Montevallo, xv, 211, Moyle, 
XV, 211; Warrior coal-field: xii, 152, 163; Jefferson County: 
Birmingham, xv, 211, Black Creek, xv, 211, Coketon, xv, 211, 
New Castle, xv, 211, Village Creek, xv, 211, Warrior, xv, 211 ; 
Woodward Coketon, xv, 211; Tuscaloosa County; Randolph, 
XV, 211, Tuscaloosa, xv, 211 ; Alaska : ii, 61 ; Arkansas : iii, 34 ; 
California: Monte Diablo, ii, 61 ; Colorado: Fremont County; 
Canyon City, ii, 61 ; Gunnison County ; ix, 251 : Georgia: Dade 
County; Dade Coal Company, xv, 211 ; Illinois: iii, 127; xiv, 
559; Wilmington field, iii, 193; Indiana: xiv, 559, Block coal, 
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iv, 100; I<ywa: xiv, 559; Kentucky: Boyd County; Coalton 
seam, Viii, 225 ; Pulaski County ; Barren Fork — Flat Rock, xv, 
210, Beaver Creek, xv, 210, Greenwood, xv, 210, Happy Hollow, 
XV, 210; Missouri: xiv, 559 : North Carolina: Guilford County; 
Deep River, xiii, 518, 519 ; Ohio: Athens County; vi, 447 ; Bel- 
mont County ; vi, 447 ; Harrison County ; vi, 447 ; Jefferson 
County; vi, 447; Hocking Valley: Upper Sunday Creek, ii, 
275; Perry County; New StraiUville, ii, 275 ; Portage County ; 
NelsonviUe — Brook's Bank, ii, 275:* Oregon: Baker County; 
ii, 61 ; County not specified ; Coos Bay, ii, 61 ; Pennsylvania : 
xiv, 559 ; Beaver County ; Georgetown, Bryan's bank, vi, 447, 
Diehl's bank, vi, 447, Hookstown — Swearingeu's, vi, 447, Todd's 
bank, vi, 447, Raccoon Township — Potter's bank, vi, 447, Wil- 
son's Shipping Point, vi, 447 ; Centre County ; Moshaunon Creek, 
vi, 439, Philipsburg, Leach's, vi, 439, Speed's, vi, 439; Sandy 
Ridge, vi, 439 ; Snow Shoe, vi, 439 ; Clearfield County ; Curwens- 
ville. Reed's, vi,439 ; Karthaus, vi, 439; Clinton County, Queen's 
Run, vi, 439; Columbia County, Orangeville, vi,439; Elk County, 
Caledonia — Warner's, vi, 439 ; Fayette County ; Connellsville, 
iii, 178, 406; viii, 266 ^ xii, 115; xiii, 332; xiv. 177; xv, 212; 
Greene County; Buffalo Township, Taylortown — Henderson, vi, 
447, Cumberland Township— Carmichael's, vi, 441, Dr. Mullin, 
vi, 445, Franklin Township — Sayre's, vi, 447, Waynesburg, 
vi, 441, Gray's bank, vi, 442, Jefferson Township, Jefferson, vi, 
440, 441, L.Vernon, vi, 443 etseq., Lucas Creek, vi, 442, Morgan 
Township, Centre Schoolhouse, vi, 440, Ruff's Creek, vi, 441, 
P. Ashwist's, vi, 445, Rice's Landing, vi, 441, Whiteby Creek, vi, 
442 ; Huntingdon County ; iii, 173, Kelly, iii, 178 ; Indiana 
County; Blairsville, vi, 439 ; Lycoming County ; Lick Run, vi, 
439, Ralston, vi, 439; Mercer County; Greenville, vi, 439; 
Poraeroy County ; vi, 447 ; Somerset County, xii, 326, 477, 484, 
487, 494 et seq,, Cumberland and Elk Lick Co., vi, 446, E. Yoder, 
vi, 446, J. Beechy, vi, 446, Keystone Coal Mining Co., vi, 446, 
Liyingood & Keim, vi, 446, Saylor's Hill, vi, 446, Wilhelm, vi, 
446; Tioga County; xii, 343, Blossburg, Bear Creek, vi, 439 ; 
Venango County ; Franklin, vi, 439; Washington County ; Buffalo 
Township, Brush Run, vi, 441, Cross Creek Township, Bushfield's, 
vi, 444, 447, Cross Creek Township, Centreville — Patterson, vi, 443, 
447, N, Eagle Works, vi, 444, Fallowfield Township— T. Redd, 
vi, 445, 447, Frick &Co., vi, 445, Harding's Shaft, vi, 445, Hope- 
well Township, West Middletown, vi, 440, Jefferson Township, 
Centreville— Liddell's, vi, 444, 447, West Greenfield, vi, 447, J. 
Magee, vi, 443, 444, Neil's, vi, 443, 444, Peters Township, Thomas, 
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vi, 444, 447, Pleasant Valley Village, vi, 441, Reed's, vi, 443, Som- 
erset Township, Hillsboro, vi, 440, T. Thompson's 'bank, vi, 445, 
West Pike's Run Township, Bealsville, vi, 440, West's, vi, 443, 
J. White, vi, 443, 444 ; Westmoreland County ; vi, 209; Greens- 
burg, vi,439, Youghiogheny, xv, 212; Counties not specified ; Ber- 
lin coal-field, xii, 472 ; Conneaut Lake, vi, 439 : Dauphin basin ; 
Big Flats, vi, 439 ; Freeport Lower, xiv, 22, 23 ; Kittaning Lower, 
xii, 123 ; xiv, 22, 24 ; Tennessee : Anderson County ; Coal Creek, 
XV, 210, Poplar Creek, xiv, 304 ; Cocke County ; Whitwell, xiv, 
177; Franklin County; Sewanee, xv, 210; Grundy County ; 
Tracy City, xiv, 177 ; Hamilton County ; Melville, Daisy, xv, 
210, Soddy, xv, 210 ; Marion County ; Etna, xv, 210, Stan- 
ley, XV, 210, Victoria, xv, 210 : Morgan County ; Poplar Creek, 
XV, 210 ; Rhea County ; Dayton, xv, 210 ; Roan County ; Rock- 
wood, XV, 210 ; Scott County ; Glen Mary, xv, 210, Helenwood, 
XV, 210 ; Counties not specified ; New River coal-field, xiv, 296; 
Powell's Mountain, xv, 118; Sequachee Valley — Hedley & 
Hoge, xiv, 177 ; Texas : El Paso County ; Eagle Mountains, 
xiii, 392 ; Utah : Emery County ; Castledale, xiv, 812 ; Iron 
County; Cedar City, xiv, 812; Echo Canyon, ii, 61 ; Weber 
Canyon, ii, 61; Virginia: xiv, 559; Alleghany County ;Longdale, 
viii, 267 ; Chesterfield County ; Chesterfield Mining Co., vi, 269, 
Midlothian Colliery, Creek shaft, vi, 269, Greenhole shaft, vi, 
269, Grove shaft, vi, 269 ; Culpepper County ; Waterloo, vi, 269 ; 
Rockingham County ; Clover Hill — Coxe's mines, vi, 269 ; 
Smythe County ; Glade and Locust Mountains, xv, 121 ; Taze- 
well County ; Pocahontas, Southwest Virginia Improvement Co., 
xii, 26 ; Wise County ; Big. Stone Gap, xv, 118, 120 ; Counties 
not specified ; Richmond basin ; Anderson's Pits, vi, 269, Carbon 
Hill, vi, 269, Coalbrookdale, vi, 269, Cranches, vi, 269, Creek 
Company shaft, vi, 269, Deep Run, vi, 269, English Co., vi, 269, 
Maidenhead, vi, 269, Powhatan Pits, vi, 269, Scott's Pit, vi, 269, 
Stone Henge, vi, 269, T. M. Randolph, vi, 269, Willis's Pit, 
^tna shaft, vi, 269 ; West Virginia : Fayette County.; xii, 118, 
119, 120, Anstead, viii, 268, Fire Creek, viii, 267, Hawk's Nest, 
viii, 268, Nuttalburg, viii, 267, Quinnemont, viii, 266; Fayette 
and Raleigh Counties ; New River region, viii, 266, 268 ; Kanawha 
County ; Campbell's Creek, vi, 269, Cannelton, vi, 269 ; Putnam 
County ; Raymond City, vi, 269 ; Wyoming : Carbon County ; 
Carbon Station, ii, 61. Other Countries: China: Ho-peck 
Tsung-ho, XV, 113, Tsung-ho, xv, 113 ; England: Derbyshire, xiv, 
559, Newcastle, vi, 269, xiv, 559 ; Pease's West, xiv, 177 ; StaflTord- 
shire, xiv, 559 ; North Staffordshire, viii, 335 ; Yorkshire, xiv. 
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560 ; Oermany: Saarbruckeo, vi, 272 ; Japan : Kioshin, v, 259 ; 
Nippon, V, 259 ; Yesso, Ishikari, v, 258 ; Kayanoma, v, 258 ; 
Mexico : xii, 566 ; Coahuila ; Sabinas coal-field, xiii, 397 ; Nova 
Scotia : Cape Breton ; Lingan, vi, 269, Sydney, xiv, 560 ; Pic- 
tou, xiv, 560 ; North Wales : xiv, 560 ; Various, or unknown 
localities, viii, 185-196, 570 ; ix, 657, 662. 

Coal Csemi-bituminous): Maryland: Allegany County; Cumber- 
land, vi, 439, Frostburg, Neft"s, vi, 439 ; Counties not specified ; 
Dan's Mountain — Atkinson & Tern pieman, vi, 439 ; Easby & 
Smith, vi, 439 ; N. Y. and Maryland Mining Co., vi, 439 ; Penn- 
sylvania : Huntingdon County ; Hopewell, vi, 439; Tioga County ; 
Blossburg, vi, 439 ; Lycoming Creek, vi, 439. 

Coal-crust (American bloomary process) : New York : Clinton 
County; Saranac, viii, 531; Essex County; Au Sable Forks, 
viii, 531. 

Cobalt-smelting-products (see Analyses of Nickel and Matte). 

Coke: Alabama: Jefferson County; Coalburg, xv, 741, Pratt coal- 
bed, XV, 741, Woodward, xv, 741 ; St. Clair County ; Broken 
Arrow, xv, 212; Birmingham district, xv, 753; Chattanooga 
district, xv, 753 ; Colorado : Gunnison County ; ix, 251, Crested 
Butte, xii, 123, 125 ; Las Animas County; El Moro, xii, 121, 
122, Trinidad, v, 367, 368; District of Columbia: Washington 
gas-works, xii, 124; Georgia: Dade County; xv, 745; Indiana: 
iv, 100; Michigan: Wayne County; Detroit Gas Works, ii, 93; 
Ohio: Columbiana County ; Leetonia, xii, 123, 124; Jefferson 
County; Hammondville, ii, 93 ; Pennsylvania: Fayette County; 
Connellsville, ii, 93; iii, 178, 406; viii, 266; xii, 115, 116, 117, 
212; xiv, 364; xv, 212, 753; Tennessee: Hamilton County; 
Soddy, XV, 745 ; Marion County ; Etna, xv, 745 ; Roan County , 
Rock wood, xii, 121; xv, 210; Chattanooga district, Daisy, xv, 
745; Utah: Iron County; Cedar City, xiv, 812; Virginia: Alle- 
ghany County; Lowmoor, xii, 120 (see p. 386); Tazewell County; 
Pocahontas, xv, 212, 752; Big Gap, xv, 212; West Virginia: 
Fayette County; Kanawha, Eagle ovens, xii, 117; Fire Creek, 
viii, 266; xii, 120 (this should be Lowmoor, Va.; see correction 
and Fire Creek analyses, p. 386), Nuttallburg, viii, 266, Quinne- 
mont, xii, 118; viii, 266, Sewall, viii, 266; xii, 119, St. Clair 
ovens, xii, 118, Stone Cliff*, xii, 120; Cripple Creek district, xv, 
753 ; various sources, viii, 196 ; ix, 657-662. Other Countries : 
England: North Staffordshire, viii, 335; Mexico: Coahuila; 
Cedral mines, xiii, 397; Nova Scotia: Pictou County, xiv, 63. 

Coke-ash : Colorado: Park County ; Hall Valley, v, 569 ; Michigan : 
Detroit gas-coke, ii, 93; Pennsylvania: Connellsville, ii, 93; 
Utah : ii, 93. 
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Copper : Cement-copper from Hunt and Douglass process, iii, 397 ; 
Commercial, ix, 726-730 ; x, 54, 494 ; Electrolytic, x, 59-62. 

Copper- borings, xi, 124. 

Copper-matte : Colorado : x, 494 ; Park County ; Hall Valley, v, 
573. 

Copper-ores: xi, 123; Alabama: Chilton and Calhoun Counties, 
xii, 172; Arizona: Bisbee district, xv, 60 ; Clifton district, xv, 
31, 45, Graham County ; Coronado, xv, 39 ; Globe district, Gila 
County, XV, 64, 65; Maryland: Carroll County, ix, 38-40; 
Missouri: Ste. Genevieve County, x, 444 ; North Carolina: Ashe 
County ; Ore Knob, x, 28, 33 ; Pennsylvania: Berks County, iv, 
328; South Mountain, xii, 90 ; Tennessee: Polk County; Duck 
Creek ("Blue Billy" ore), xv, 206. 

Copper-slags: Michigan: Lake Superior, ix, 695, 698, 699, 700, 
725. 

Copper-products, methods compared, xi, 120-135. 

Copper smelting or refining products: Lake Superior refining pro- 
cess, ix, 692, 725 ; Ore Knob smelting and refining process, x, 
38-51. 

Crust on pig-iron, xii, 642, 643. 

Damourite slate: Pennsylvania: Lehigh County; Allentown, iii, 
411, Fogelsville, iii, 411, Hensingerville, iii, 411. 

Dinas bricks, iv, 260; Railroad district, Nev., iii, 331. 

Dolomite (see also Limestone): Arizona: Globe district, xv, 64; 
Iowa: Dubuque County; Dubuque, iii*, 117; Missouri: Iron 
County, iii, 117 ; Nevada: Eureka County ; Eureka, vi, 355, 361. 

"Emery" (American bloomary process): New York: Clinton 
County ; Saranac, viii, 536 ; Essex County ; Au Sable Forks, 
viii, 536. 

Feldspar: New Jersey: Middlesex County; Woodbridge, vi, 183. 

Ferromanganese (see also Spiegeleisen) : Georgia: Barton County ; 
Cartersville, Diamond Furnace, iv, 364; Pennsylvania: Alle- 
gheny County; Pittsburgh, xii, 313; Oiher Countries : France: 
Marseilles — St. Louis Furnaces, vi, 193. 

Fire-brick for Bessemer converter-bottoms, iv, 136. 

Fire-clays, Ohio, xii, 506 ; from Sweden, xiii, 322. 

Fire-sand : Illinois: iv, 136 ; Massachusetts: Berkshire County, xiv, 
759 ; New Jersey: xiv, 759 ; New York: Clinton County ; Mooer's 
Forks, xiv, 759; Pennsylvania: Mifiiin County; Juniata, xiv, 
759. 

Flue-dust : From silver-lead smelting in Nevada, iii, 331. From 
smelting Silver Islet ores, ii, 95; New York: Orange County; 
Hudson River, West Point Iron Company's furnace, v, 95; 
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Pennsylvania: Chester County; Phoenixville — Phoenix Iron 
Works, V, 94; Lehigh County; Crane Iron Company's furnace, 
V, 95: Other Countries: Oermany: Ems, xi,397. 

Fluxes (see also Limestone, etc.): Used in smelting Silver Islet 
ores, ii, 93. 

Fuel-gas; New York: Westchester County; Mount Vernon, viii, 
291, 292, 293. 

Gas : Blast-furnace gas, vi, 427 ; ix, 485 ; From Locomotives, 
iv, 251 ; From well at Leechburg, Pa., iv, 35 ; Producer gas, 
viii, 28. 

Gold-ores: Mexico: Coabuila, Panuco, xiv, 200, 202, 203; South 
Carolina: Lancaster County, Haile, xv, 773. 

Granite (Egyptian), xi, 365, 366, 372. 

Hammer-scale, viii, 541 ; x, 281. 

Hydraulic limestone from La Salle County, 111., xiii, 180. 

Iron (see Wrought-iron, Cast-iron, etc.). 

Iron and aluminum alloys, v, 453. 

Iron and bismuth alloys, v, 453. 

Iron and cobalt alloys, v, 454. 

Iron and nickel alloys, v, 448, 449. 

Iron and tin alloys, v, 451. 

Iron-ores (fossil iferous hematite), xv, 156; Iron-Ores op the 
United States: Alabama (brown hematites): xii, 165, 166; 
(blackband, magnetites and red hematites), xii, 167, 168: Bibb 
County ; Ashby (liver-ore), xv, 201, Briarfield (pipe-ore), xv, 201, 
Green Pond (brown-ore), xv, 202, Green Pond (red fossil-ore), xv, 
201, 205, Starrland (brown-ore), xv, 201, Woodstock (brown-ore), 
XV, 199, Woodstock Furnace (washed ore), xv, 200, Woodstock 
Station (brown-ore), xv, 201 ; Calhoun County ; Anniston (brown- 
ore), XV, 182, Benton (b<own-ore), xv, 199, Blue Mountain (man- 
ganese-ore), XV, 207, CleamJtl«4i|[15'i5ga'nese-ore), xv, 199, Davis- 
ville (brown-ores), xv, 739, Hawkin?~Baiik^manganese-ore), xv, 
199, Jacksonville (brown-ore), xv, 198, Jon^s (brown-ore), xv, 

198, Oxford (brown-ore), xv, 199, Pine Grove (brown-ore), xv, 

199, Rocky Hollow (manganese-ore), xv, 199, Seay Bank (brown- 
ore), XV, 200, Skinner Hill (brown-ore), xv, 199, Snow's (brown- 
ore), XV, 199, Wood's Mine (brown-ore), xv, 199; Cherokee 
County; Baker Hill (brown-ore), xv, 181, 198, Stonewall Fur- 
nace (brown-ore), xv, 198, Tecumseh (brown-ore), xv, 198, 199 ; 
Chilton County (brown-ore), xv, 207 ; Coosa County ; Rockford 
(manganese), xv, 207 ; Cullman County ; Cullman (clay-iron- 
stone), XV, 209 ; Dallas County ; Cahawba Valley, " Sloss Co." 
(brown-ore), xv, 201 ; Etowah County ; Attala (red fossil-ore). 
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XV, 204, Gadsden Furnace (red fossil-ore), xv, 204; Fayette 
County; Spencer's (brown ore), xv, 199; Franklin County; 
Kussellville (brown-ore), xv, 208 ; Jefferson County (clay-iron- 
stone), XV, 209, Alice (brown-ore), xv, 739, Alice Furnace bank 
(brown-ore), xv, 201, (red fossil-ore), xv, 204 ; Birmingham dis- 
trict (fossil-ore and limonite), xv, 753, 757, Morris (fossil-ore), 
xiv, 179, Eastman & Smith (fossil-ore), xv, 758, Hochne (black- 
band), XV, 209, Irondale (fossil-ore), xv, 739, Jonesboro (red 
fossil-ore), xv, 204, Mcllvain (blackband), xv, 209, Mines Gap 
(red fossil-ore), xv, 204, Mt, Pinson (brown-ore), xv, 201, (red 
fossil-ore), xv, 204, Newcastle (blackband), xv, 209, Oxmoor, 
Eureka mines (red fossil-ore), xv, 205, Pierce's mine (black- 
band), XV, 209, Pierson's (red fossil-ore), xv, 205, Potter's (red 
fossil-ore), xv, 205, Redding (fossil-ore), xv, 739, Sloss (fossil- 
ore), XV, 204, 739, Trussville (red fossil-ore), xv, 205, Wood- 
ward (fossil-ore), xv, 739; Lauderdale County; Bluff Creek 
(brown-ore), xv, 208 ; Marion County ; Haley's Cut (brown-ore), 
XV, 199, 200; Shelby County; Archer (brown-ore), xv, 200, 
Columbiana (hematite), xv, 207, Helena (brown-ore), xv, 200, 
Montevallo (brown-ore), xv, 200, Shelby Iron Works (black- 
lump-ore), XV, 200; St. Clair County ; Pierce's Mill (red fossil- 
ore), XV, 204, Springville (brown-ore), xv, 201 (red fossil-ore), 
XV, 204, Upper Cababa River (siderite), xv, 209, Whitney (red 
fogsil-ore), xv, 204 ; Talledega County, Alpine (brown-ore), xv, 
200, Childersburg (magnetite), xv, 207, Eureka (red fossil-ore), 
XV, 189, 205, Irona (brown-ore), xv, 200 ; Tuscaloosa County ; 
Coffee's Branch (brown-ore), xv, 201, Taunehill (red fossil-ore), 
XV, 205; Walker County (clay-iron-stone), xv, 209; Winston 
County (clay-iron-stone), xv, 209 ; Coosa coal-field (blackband), 
XV, 209; Warrior coal-field, xii, 151, 152; Colorado: Chaffee 
County (magnetite), xiv, 273; Costilla County; Pacer Station 
(magnetite), xiv, 271 ; Fremont County; Grape Creek (titanifer- 
ous magnetite), i, 296; Lake County; Leadville, Breece Hill 
(red hematite and magnetite), xiv, 270; Park County; Hall 
Valley (burnt-ore), v, 571 ; Pitkin County (brown-ore), xii, 639, 
(magnetite), xii, 640 ; Saguache County (brown hematite and 
yellow ochre), xiv, 270; Connecticut: Litchfield County; Chat- 
field (hematite), V, 235; Old Hill (hematite), v, 235 ; Georgia: 
(brown hematite), xv, 758; Bartow County (brown-ores), xv, 
179, 180, A. P. Rogers (brown-ore), xv, 198, Cartersville 
(brown-ore), xv, 198 (specular), xv, 206, Gov. Brown's 
(brown-ore), xv, 198, Stegall Station, C. M. Jones (brown-ore), 
XV, 198, Phillips (manganese-ore), xv, 198, Wheeler (gray 
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specular), xv, 206 ; Dade County (fossil-ore), xv, 187, Lookout 
Mountain (red fossil-ore), xv, 203, Morgansville (red fossil-ore), 
XV, 203 ; Floyd County (brown-ores), xv, 179, Cave Spring (red- 
ore), XV, 198, R. G. Huston (brown-ore), xv, 198, Rome (brown- 
ore), XV, 198 ; Gordon County ; Snake Creek Gap (brown-ore), 
XV, 179, 198 ; Gwinnett County ; Buford (brown-ore), xv, 744 ; 
Polk County ; Prior's Station (manganese-ore) ; State line (brown- 
ore), XV, 198; Wimberly (manganese-ore), xv, 198; Kansas: 
Walker County ; McCrath (red-fossil-ore), xv, 203 ; Marais des 
Cygnes (spathic), xii [143] ; Maine : Piscataquis County ; Katah- 
din Furnace (brown-hematite), iii, 416; v, 235; Massachusetts: 
Berkshire County ; Bacon (hematite), v, 235, Bliss (hematite), 
V, 235, Cheever (hematite), v, 235, Cone (hematite), v, 235, 
Hudson Iron Co.'s mine (heinatite), v, 235, Leet (hematite), v, 
235, Lovelace (hematite), v, 235 ; Michigan: Lake Superior (red 
hematite), xii, 557 (specular and hematite), xiv, 364; Marquette 
County; Boston (specular), xi, 216, Champion (magnetic and 
specular), iii, 376; iv, 220; xi, 216, Cleveland (specular), xi, 
216, Columbia (specular), xi, 216, Foster mine (hematite), iii, 
376, Jackson mine (specular), iii, 376, Lake Superior (specular), 
iii, 376; xi, 216, Milwaukee (hematite), xi, 216, New York 
(specular), xi, 216, Republic (magnetite and specular), xi, 216; 
xii, 313; Menominee County; Menominee Iron Range (mag- 
netite), xiii, 38, Breen (hematite), xi, 215, Chapin (hematite), 
xi, 215, Cyclops (hematite), xi, 215, Emmett (hematite), xi, 
215, Keel Ridge (hematite), xi, 215, Ludington (hematite), 
xi, 215, Norway (hematite), xi, 215, Quinnesec (hematite), 
xi, 215, Saginaw (hematite), xi, 215, Stephenson (hematite), 
xi, 215, Vermilion (hematite), xi, 215, Vulcan (hematite), xi, 
215; Missouri: St. Francis County; Iron Mountain (hematite), 
iv, 220 (specular), iii, 377; Iron County; Pilot Knob (specu- 
lar), iii, 377; New Jersey: (magnetic), iii, 375; xiv, 857; 
Morris County ; Mount Hope (magnetic), xiv, 910, Rockaway 
Township, Hibernia (magnetic), xiv, 910; Sussex County; 
Andover (magnetic), xiv, 910, Green Township, Glendon (mag- 
netic), xiv, 910; New York: Clinton County; Saranac (mag- 
netic), viii, 517; Columbia County; Copake (hematite), v, 
235, Haight (hematite), v, 235, Mitchell (hematite), v, 235, 
Morgan (hematite), v, 235, Reynolds (hematite), v, 235, Weed 
(hematite), v, 235; Dutchess County; Amenia (hematite), v, 
235; xii, 92, 521, Beekman (hematite), v, 235, Clove (hematite), 
V, 235, Dakin (hematite), v, 235, Dutchess Ore Company (hema- 
tite), V, 235, Fishkill, hematite, v, 235, Gridley (hematite), v, 235, 

2 
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Manhattan (hematite), v, 235, Pawling (hematite), v, 235, Riga 
(hematite), V, 235, Sylvan Lake (hematite), v, 235; Essex County; 
Crown Point (magnetic), viii, 517, Crown Point Iron Company, 
Hammond (magnetic), ix, 16, Penfield (magnetic), ix, 16, Lake 
Champlain — New Bed (magnetite), ii, 75 ; iv, 373 ; viii, 517, West- 
port (titaniferous), xi, 162, Moriah, New Bed (magnetite), ii, 75, 
Port Henry, Cedar Point Furnace (magnetic), vi, 165, 166, 
168, Witherbee, Sherman & Co. (magnetite), iv, 373 ; Frank- 
lin County ; Chateaugay (magnetic), viii, 517 ; ix, 74, 81 ; 
Putnam County ; Croton magnetic (magnetite), xiii, 486, Island 
(magnetite), xiii, 487, 488, Mahopac (magnetite), xiii, 482, Tilly 
Foster (magnetite), xiii, 481, 482; Saratoga County; Palmer 
(magnetic), viii, 517 ; St. Lawrence County ; Clifton (magnetite), 
i, 364-368 ; Washington County ; Mount Hope (magnetic), ix, 
16, Port Ann (magnetic), ix, 16 ; West Chester County (mag- 
netic), ix, 19 ; Counties NOT Specified; Arnold Bed (magnetic), 
viii, 517 ; Hudson River (spathic ores), iv, 341 ; Northern New 
York (magnetite), iii, 375: North Carolina: Ashe County 
(magnetite), xv, 206: Caroline County; King's Mountain 
(magnetite), xv, 206 ; Centre County (titaniferous), xi, 162 ; 
Guilford County (titaniferous), xi, 162 ; Mitchell County ; Cran- 
berry (magnetite), iii, 375; xv, 206, 758 (titaniferous), xi, 
162 ; Ohio : Hocking Valley — Helen (black-band), x, 81 ; Penn- 
sylvania (fossil ores), iii, 379; Bedford County; Cumberland 
Valley (hematite), iii, 411; Berks County; Boyertown (mag- 
netite), ix, 55 ; xiv, 857, Phoenix (magnetic), xiv, 895, Warwick 
(magnetic), xiv, 895, Beading Island (magnetic), xiv [879], 
895, Seisholtzville (magnetite), ix, 55 ; xiv, 857, Wheatfield 
(magnetic), xiv [879], 895 ; Fayette County (brown hematite), 
iii, 402, 403, Dunbar (limestone ore), iii [399], 404 ; Hunting- 
don County; Broad Top (hematite and fossil ore), iii, 174; Lan- 
caster County (hematite), ix, 55 ; Lebanon County ; Cornwall 
(magnetite), iv, 325 ; ix, 55 ; xiv, 892, 893, 894, 895 ; Lehigh 
County (hematite), iii, 411 ; Montgomery County ; Flourtown 
(hematite), ix, 55, Pottstown (magnetic), xiv, 842, Warwick, xv, 
162, 163; York County ; Dillsburg (magnetic), xiv, 881, Under- 
wood (magnetic), xiv, 895 ; South Mountain (brown hematite), 
xii, 21 ; Southwestern (carbonates), iii, 402, 404 : Rhode Island : 
Providence County ; Cranston (hematite), vi, 227, Cumberland 
(magnetite), vi, 226; Tennessee: (fossil ores), iii, 379; Ander- 
son County; Clinch River — Stock Creek (red hematite), xv, 117; 
Wilson (brown ore), xv, 197 ; Bledsoe County ; Sequatchee Valley 
R.R. (brown ore), xv, 196 ; Blount County ; Force (brown-ore), 
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XV, 197, H. C. Evans (brown-ore), xv, 197, James Walter (brown- 
ore), XV, 197, Kerr (brown-ore), xv, 197, Mary Carpenter (brown- 
ore), XV, 197, Marysville (brown-ore), xv, 197, Montgomery bank, 
XV, 197, Pape (brown-ore), xv, 197, Rockford (brown-ore), xv, 
197, R. Carpenter (brown-ore), xv, 197, Rorex (brown-ore), xv, 
197, S. Arnold (brown-ore), xv, 196, Seaton (brown-ore), xv, 
197 ; Vineyard (brown ore), xv, 197, Widow Carpenter (brown- 
ore), XV, 197, William Vaughn (brown-ore), xv, 197 ; Bradley 
County ; Charleston (red fossil-ore), xv, 208 ; Carter County ; 
(brown-ore), xv, 178, Johanna Williams (brown-ore), xv, 196 ; 
Decatur County ; Perryville (brown-ore), xv, 208 ; Dickson 
County ; Gooderich mines (brown-ore), xv, 208, Wood's (brown- 
ore), XV, 196 ; Green County (brown-ore), xv, 178, P. Dowell 
(brown-ore), xv, 196, S. L. Hall (brown-ore), xv, 196 ; Hamblen 
County; Morristown (brown-ore), xv, 196, Williams' (brown- 
ore), XV, 196 ; Hamilton County ; Lookout Mountain — National 
Cemetery (red fossil-ore), xv, 203, Soddy (red fossil-ore), xv, 
186, 203; Hickman County; Etna Bank (brown-ore), xv, 208, 
George bank (brown-ore), xv, 208, Jerry branch (brown-ore), 
XV, 208, Mill Creek bank, xv, 208; Knox County; J. Mowry 
(brown-ore), xv, 196; James County (hematites), x, 481 (fossil- 
ores), XV, 187, Chamberlain (fossil-ore), xv, 758, Hinch-Cham- 
berlain (red fossil-ore), xv, 203, Ooltewah (fossil-ore), xv, 203, 
758, Paint (red fossil-ore), xv, 203, Taylor's Ridge (red fossil- 
ore), XV, 203 ; Jefferson County ; Alfred Cline (brown-ore), xv, 
196, Dandridge (brown-ore), xv, 196, Howard's (brown-ore), 
XV, 196, J. H. Bunch (brown-ore), xv, 196, John Anderson 
(brown-ore), XV, 196; Lawrence County ; Lawrenceburg (brown- 
ore), XV, 208; Loudon County; Albert Lenoir (brown-ore), 
XV, 196, Caws Spring (brown-ore), xv, 196, CoflSn (brown-ore), 
XV, 196, Jones (brown-ore), xv, 196, Loudon (brown-ore), xv, 
198; Marion County; South Pittsburgh (fossil-ore), xv, 187, 
203; McMinn County; A. Cox (brown-ore), xv, 197, Brown 
(brown-ore), xv, 197, C. Cote (brown-ore), xv, 197, Hills (brown- 
ore), XV, 197, Riceville (brown-ore), xv, 197, R. J. Praty (brown - 
ore), XV, 197, Thompson (brown-ore), xv, 197 ; Meigs County 
(fossil ores), xv, 187, Emory Gap (fossil-ore), xv, 186 ; Monroe 
County ; Fowler's (brown-ore), xv, 197, Galloway (brown-ore), 
XV, 197, Hill & Kindrick (fossil-ore), xv, 744, Hoskins — Hia- 
wassee River (brown-ore), xv, 196, 197, Madisonville (brown- 
ore), XV, 197, Tillico (brown-ore), xv, 197 ; Montgomery County ; 
Clarkville, T. B. Gracy (brown-ore), xv, 208 ; Morgan County ; 
Poplar Creek, xv, 210; Perry County; Cedar Creek Furnace 
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(brown-ore) xv, 208; Rhea County; Wilson (brown-ore), xv, 
197 ; Roane County ; Glen Alice (fossil-ore), xv, 186, Rockwood 
(fossil-ore), xv, 186 (hematites), xv, 758, Wilson (brown-ore), 
XV, 197 ; Sullivan County (red and brown hematite and mag- 
netite), xii, 24, 25; Chattanooga district (fossil- and brown- 
ores), XV, 753, Attala (fossil-ore), xv, 744, 757, 758, Bond & 
Warner (fossil-ore), xv, 744, Rees & Roberts (fossil-ore), xv, 
744 ; Inman (fossil-ore), xiv, 175, 179 ; Tennessee River (fossil- 
ore), XV, 758; Tennessee and Virginia: (semi-magnetic), xv, 
115; Utah: Iron County; Adams (magnetite and hematite), 
xiv, 812, Armstrong (magnetite and hematite), xiv, 812, Smith 
(magnetite and hematite), xiv, 812; Vermont: Bennington 
County; Bennington (hematite), v, 235, Henry (hematite), v, 
235 ; Franklin County ; Sheldon (hematite), xiii, 691 ; Virginia: 
(semi-magnetites), viii, 340 ; Albemarle County ; North Garden 
(titaniferous), xi, 162 ; Botetourt County (red hematite), xii, 
18, Houston (brown hematite), xii, 21 ; Giles and Bland Coun- 
ties (fossil-ores), viii, 339 ; Giles County ; Chestnut Flat (red 
hematite), viii, 339; Page County (brown hematite), xii, 21; 
Pulaski County (magnetic), xii, 29, 30, Farris (brown-ore), xv, 

748, Forney, near New River (brown hematite), xii, 23, Little 
Reed Island Creek, C. Hurst (limestone-ore), xv, 749, Rich 
Hill (brown-ores), x, 78, 79; Richmond County; New River 
Mineral Co. (limestone-ore), xv, 749, Poplar Camp Mountain — 
Wythe Lead & Zinc Co. (brown-ores), xv, 748; Roanoke County; 
Crozer Station — Johnson (limestone-ore), xv, 749, Crozer 
Steel and Iron Co., Hurst property (limestone-ores), xv, 749, 
Southern (limestone-ore), xv, 749 ; Rockbridge County (brown 
hematites), xii, 19, Buena Vista (brown hematite), xii, 21 ; Rock- 

• ingham County ; Fox Mountain bank (brown hematite), xii, 21 ; 
Wythe County (hematite), viii, 338 ; xii, 23, Brown Hill (mag- 
netite and brown hematite), xii, 35, Cripple Creek district (brown- 
ores), viii, 338 ; xv, 749, 753, Irondale (specular and brown 
hematite), xii, 37, Van Liew (brown hematite), xii, 23, 35; Coun- 
ties not specified ; Big Stone Gap (fossil-ore), xv, 118; Cripple 
Creek district ; Carter's Ferry — Major Graham (limestone-ore), 
xv, 749, Crawford property (limestone-ore), xv, 748, 749, Foster 
Falls — R. J. Tipton heirs (brown-ore), xv, 748, Gannaway 
tract (limestone-ores)y xv, 749, Graham & Robinson (limestone- 
ores), XV, 749, Kitchen Farm (limestone-ores), xv, 749, New 
Bank (limestone-ores), xv, 749, New River (hematite), v, 84, 90, 
Calfee (limestone-ore), xv, 749, N. Sayers (limestone-ore), xv, 

749, Porter ore-bank (limestone-ore), xv, 749, Tipton (limestone- 
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ore), XV, 749 ; .Davis Creek (black-band), x, 81 ; Graham Old 
Banks mine (brown-ore), xii, 32 ; James River (specular), xi, 211- 
214; Shenandoah Valley (brown hematite), xii, 21; Speedwell 
(magnetic and brown and red hematite), xii, 23, 38; Wisconsin: 
viii, 497 ; xii, 225, 226 (fossil -ores), iii, 379 ; Other Countries : 
Canada : Province of Ontario ; Bethlehem & B. Caldwell (mag- 
netic), xii, 201, Calabogie Lake (magnetic), xii, 199, Glendower 
(magnetic), xii, 203, Roberts (magnetic), xii, 202, Sherbrooke 
(magnetic), xii, 196 ; Province of Quebec ; Bristol (magnetic), 
xii, 195, Haycock (hematite), xii, 193, Hull (magnetic and hem- 
atite), xii, 195; Cuba: Santiago district (red hematite), xiii, 
622; England: Cleveland district (carbonates), xii, 363 ; Cum- 
berland and Lancashire (Belfast ore), ix, 19 ; North Stafford 
shire Red mine (ironstone), viii, 336, Red Shag (ironstone), viii, 
336; Ireland: (Belfast ore), ix, 19; Mexico: Chiquilistlan dis- 
trict ; Bartolina (hematite), vi, 407, De Labor (hematite), vi, 
407, El Coro (brown hematite), vi, 407, Esperanza (brown 
hematite), vi, 407, La Mora (brown hematite), vi, 407, 410; 
San Antonio (brown hematite), vi, 407, San Felipe (brown hem- 
atite), vi, 407 ; State of Chihuahua (magnetic), xiii, 203 ; State 
of Coahuila (magnetic), xiii, 203, Monclova — La Paloma (hem- 
atite and magnetite), xii, 555 ; State of Durango (specular), 
xii, 657; xiii, 198, 199, 200; State of Jalisco (specular and 
brown hematite), xiii, 202, Tula district — Amole mine (brown- 
ore), vi, 405; Nova Scotia: (specular), xiv, 57 (brown ores), 
xiv, 57, 60 (red hematites), xiv, 59 (spathic), xiv, 61 (clay- 
ironstones and black-band ores), xiv, 62; Pictou County (bog 
iron-ores), xiv, 62 ; Spain : (hematites), x, 281 ; Wales : Llanelly 
(black -band), x, 81. 

Iron rails, i, 232; ii, 122; v, 114, 116; viii, 63. 

Iron sulphide, xv, 110. 

Iron wire, ix, 674. 

Kaolin, xv, 34 ; Alabama : xii, 172 ; Calhoun County : Jackson- 
ville, X, 321 ; Randolph County ; Louina, x, 322 ; Wisconsin : 
viii, 505. 

Lead (see also Analyses of White lead) : Missouri: Madison County ; 
Mine La Motte, v, 326, 327 ; Morgan County ; Bond's Furnace, 
v. 824; St. Fran9ois County; St. Joe Furnace, v, 324, Vall6 
mines, v, 326 ; Pennsylvania : Allegheny County ; Pittsburgh, iii, 
322. 

Lead-ores (see also Analyses of Silver-ores): Colorado: Park 
County; Hall Valley, v, d6S; Missouri: Cole County; Eagle 
Furnace, v, 316, Murphy & McClurg, v, 316, Pioneer Furnace, 
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316; Jasper County; Joplin, v, 316, Birch Diggings, v, 316; 
Madison County ; Mine La Motte — Bluff Diggings, v» 316, Seed- 
tick Diggings, V, 316 ; Morgan County ; Buffalo Furnace, v, 316, 
Star Furnace, v, 316; Newton County; Granby, v, 315, 316, 
324, Holman's Diggings, v, 316; St. Fran9ois County; St. Joe 
mines, v, 316 ; Washington County ; Potosi-Perry Furnace, v, 
316 ; Utah : Salt Lake County ; Emma, ii, 280. 

Lead-smelting products (see also Analyses of silver-smelting 
products), V, 319, et seq. 

Lignite (see also Analyses of Bituminous coal) : Colorado : i, 295, 
V, 367, 368; Fox Hill, xii, 122; Boulder County; Black Dia- 
mond, V, 367, 36.S, Erie, v, 367, 368, Marshall, v, 367, 368; 
Fremont County; Cafion City, v, 367, 368, Coal Creek, v, 367, 
368; Gunnison County; Gunnison River, v, 367, 368; Huerfano 
County ; Walsen berg, v, 367, 368; Jefferson County; Golden 
City, V, 367, 368, Morrison— Mount Carbon, v, 367, 368 ; Las 
Animas County : Trinidad, Baton Coal and Coke Company, v, 
367,368; Raton Mountains, v, 367, 368 ; South Park— Lechner, 
v, 367, 368 ; Wyoming : Laramie formation, xii, 121 ; Other 
CouNTRiEgi : South America : Peru, v, 367, 368. 

Limestone (see also Analyses of Dolomite), ii, 93; Alabama: xii, 
169, 170; Calhoun County; Anniston, xv, 213; Jefferson County; 
Jones* Valley, xv, 213 ; Shelby County ; Shelby Iron Works, 
XV, 213; Talladega County; Alabama Furnace, xv, 213; Color- 
ado: Park County; South Park — Fairplay, v, 570; Nevada: 
Eureka district, vi, 355, 361 ; New York: Essex County; Crown 
Point, iv, 374; Lake Champlain, ii, 75; iv, 374; Pennsylvania: 
iii, 401, 407 ; Allegheny County ; Pittsburgh, xii, 313 ; Fayette 
County; iii, 401; York County; Dillsburg, xiv, 882; Tennessee: 

• Koane County ; Hamilton Quarry, xv, 213; Rockwood, xv, 213 ; 
Vermont : ix, 73 ; Virginia : Giles County ; Flat Top Mountain, 
viii, 344 ; Wisconsin : viii, 507. Other Countries : England : 
xi, 160, 161 ; Mexico : Chiquilistlan district, vi, 409 ; Nova 
Scotia : Pictou County ; xiv, 63. 

Litharge, xv, 463 ; From cupellation, ii, 97. 

Magnesia, xiv, 460. 

Magnesian mineral ; Pennsylvania : Lebanon County ; Cornwall, 
xiv, 881. 

Magnesian stone: New York: Essex County; Crown Point, iv, 
374. 

Malleable castings, iii, 425 ; vii, 148. 

Manganese-ores : Alabama : xii, 1 72 ; Virginia : Augusta County ; 
xii, 22. Other Countries : Austria: Reschitza, iv, 217. 
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Analyses of — Continued. 

Manganese steel, xv, 461. 

Matte: From copper smelting, x, 38, 43; From lead and silver- 
lead smelting, ii, 95; iii, 331 ; iv, 53; v, 327, 328. 

Mill-cinder, xiv, 857 ; New York : Rensselaer County ; Troy — Rens- 
selaer mill, ix, 14; Ohio: Lawrence County; Ironton, ix, 14; 
Washington County ; Marietta, ix, 14. 

Mineral water from Blount Springs, Blount County, Ala., xii, 171. 

Mother-liquor employed in Longmaid process, xiv, 107. 

Natural coke of Virginia (see Analyses of Carbonite). 

Natural gas, xv, 529, 530; New York: Ontario County; West 
Bloomfield, xiii, 543 ; Pennsylvania : Armstrong County ; Leech- 
burg, iv, 32 ; Butler County ; Burns's well, Harrey well, xiii, 
544 ; Indiana County ; Cherry Tree well, xiii, 544 ; Westmore- 
land County; Grapeville, xv, 531 ; Leechburg well, xiii, 544. 

Nickel mattes: Canada: Province of Quebec; Orford, vi, 212. 

Nickel-ores: Canada: Province of Quebec; Orford, vi, 211. 

Nickel and cobalt smelting-products, ii, 95 ; v, 327, 328. 

Oils, xi, 89. 

Ortbofelsites: Pennsylvania: Adams County; South Mountain, xi, 
496; xii, 90. Other Countries: Wales: Pembrokeshire — 
Forth Clais, xi, 496 ; St. David's, xi, 496 ; Roch's Castle, xi, 
496. 

Phosphate-rock, South Carolina, xiv, 83. 

Pig-iron (see Cast-iron, Spiegeleisen, etc.), iii, 179; x, 86 ; xii, 313; 
xiii, 768 ; xv, 458, 459 ; Alabama: xii, 171 ; Calhoun and Talla- 
dega Counties; xv, 216, 217; Georgia: Bartow County; xv, 
216 ; New York: Clinton County ; Plattsburgh — Norton furnace, 
ix, 83; Dutchess County; Wassaic, xii, 92; North Carolina: 
Mitchell County ; Cranberry, xv, 216 ; Pennsylvania : North- 
ampton County; Glendon, vii, J 47, 148; Tennessee: Blount 
County ; xv, 214, 215 ; Marion County ; South Pittsburgh, xiv, 
180; Roan and Meigs Counties ; xv, 214. Other Countries : 
France : Marseilles — St. Louis furnaces, vi, 193. 

Porphyry : Canada : Grenville, xi, 496. 

Producer-gas, xv, 829, 830, 831. 

Propylite ; Nevada : Storey County ; Comstock lode, viii, 327. 

Purple ore, or residue from lixiviation of roasted pyrites, xiv, 110. 

Pyrites, viii, 570 ; xiv, 99, et seq. ; Alabama : xii, 172 ; Virginia : 
Louisa County ; xii, 532. Other Countries : Canada : Capel- 
ton, xii, 532; Ireland: Wicklow, xii, 532; Norway: xii, 532; 
Portugal: San Domingo, xii, 532 ; Spain : Rio Tinto, xii, 532. 

Pyroxene: Canada: Province of Quebec; Orford, vi, 211. 

Quartzite: Lake Superior, iv, 136. 
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Analyses of — Continued, 

Rails (see Analyses of Iron and Steel rails). 

Kamosite : Mexico : State of San Luis Potosi Ramos, xii, 630. 

Refractory materials (see also Analyses of Bauxites, Clays, etc.) : 
Dinas bricks, iv, 260 ; Quartzite, Fire Clay and Fire Sand for 
Bessemer converter bottoms, iv, 136. 

Rocks: Michigan: Lake Superior — Animikie, xv, 674,675,676; 
Pennsylvania : South Mountain, xi, 496. Other Countries : 
South Wales: xi, 496. 

Salt : Canada : Province of Ontario ; Goderich, v, 550. 

Scale (see Hammer scale). 

Serpentine: Pennsylvania: Chester County ; xii, 354. 

Silicate of nickel and cobalt, xiii, 658. 

Silver : Crude silver from smelting Silver Islet ores, ii, 97. 

Silver-lead ores: Colorado: Park County; Hall Valley, v, 563, 
566, 568 ; Other Countries : France : Pontgibaud, v, 565. 

Silver-lead smelting and refining products, mattes, slags, etc. ; Illi- 
nois : Cook County ; Chicago — Swansea Works, iv, 52 ; Lake 
Superior: Silver Islet, ii, 93, 95, 96, 97, 98 ; Michigan : Wayne 
County ; Wyandotte Works, viii, 72 ; Nevada : Railroad district, 
iii, 331. 

Silver-ores : Arizona : Cochise County ; Charleston — Knoxville 
xiv, 399 ; Colorado : Lake County ; Laadville — Minnie, xiv 
189 ; Moyer, xiv, 288 ; Nevada : Eureka County ; Bertrand 
mine, xii, 43. Other Countries: Canada: Lake Superior 
Silver Islet, ii, 92; Mexico: Coahuila ; Riojas, xii, 563; San 
Rafael, xii, 563 ; Keuva Leon ; Arroyo, xii, 563 ; Pinitos, xii 
• 563; Sonora, xii, 279; Zacatecas; Sombrerete, xiv, 395, 396. 

Slag (see also Analyses of Cinder): Bloomary slags, viii, 533, 539 
In copper smelting : Arizona : Bisbee district, xv, 59 ; Black 
Range district, Virde, xv, 72 ; Globe district, xv, 64 ; Michigan 
Detroit and Hancock, ix, 698, et seq.; North Carolina: Ore Knob 
X, 38 ; Pennsylvania : Pittsburg, ix, 695, 725 ; In lead and silver- 
lead smelting and refining: Arizona: Cochise County; Tomb 
stone, XV, 612; Colorado: Park County; Hall Valley, v, 572' 
Illinois: Chicago Swansea works, iv, 52; Michigan: Wyan 
dotte, ii, 96, 98 ; viii, 72 ; Missouri : Jasper County ; Joplin, v 
320 ; Jefferson County ; Granby, v, 319, 320 ; Madison Connty 
Mine La Motte, v, 326, 327 ; Morgan County ; Bond*s Furnace 
V, 323; St. Fran9ois County; v, 323; Utah: ii, 19. 

Slates: Nevada: Eureka district, vi, 360; Pennsylvania: Lancas 
ter County ; Peach Bottom, vi, 190, 191. 

Soapstone : Alabama: Clay County; x, 319; Randolph County 
X, 319 ; T(^llapoosa County ; x, 318 ; Georgia : x, 320 ; Whitfield 
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Analyses of — Soapstone, Continued, 

County; Dalton, x, 319; North Carolina: Swaine County; x; 320 ; 
South Carolina : Anderson County ; Anderson, x, 320. 

Solutions for silver, ii, 99. 

Spelter (see Zinc). 

Spiegeleisen (see also Ferro-manganese) : Before and after anneal- 
ing, iii, 423 ; German, A. U., xii, 313 ; Alahama : Calhoun 
County ; iv, 219 ; Anniston, xv, 183, 216 ; Pennsylvania : Le- 
high County ; Bethlehem, ix, 261. Other Countries: France: 
Marseilles — St. Louis furnaces, iii, 424 ; vi, 193. 

Steel : Basic, ix, 598 ; Bessemer, iv, 366 ; xiii, 168, 169, 170, 
171; For dies, vii, 380; ix, 549; Mild structural, xi, 252; 
Tungsten, vii, 380 ; ix, 549; Wire, ix, 674; Netv York: Rens- 
selaer County ; Troy, xiv, 144; Pennsylvania : Allegheny County ; 
Pittsburgh, ix, 548 ; Edgar Thomson works, vii, 408 ; Lehigh 
County; Bethlehem, ix, 261; xiv, 932, Other Countries: 
Austria: Graz, i, 164; PVance : Terrenoire, iv, 95; Oermany: 
Neuberg, i, 164 ; Bridge rods, ix, 381. 

Steel (Clapp-Griffiths) : Pennsylvania: Allegheny County; Pitts- 
burgh, xiii, 756, 757; xiv, 140, 141, 143; Crucible steel, vii, 
380 ; ix, 548 ; Open-hearth steel, xi, 252 ; New Jersey : Mercer 
County ; Trenton — New Jersey Steel and Iron Works, iii, 132 ; 
Pennsylvania : Allegheny County ; Pittsburgh, xii, 313 ; Dela- 
ware County ; Thurlow, xii, 672, et seq, ; Phosphor steel, ix, 598. 

Steel boiler-plates, xiv, 815. 

Steel nails, ix, 144. 

Steel rails: vii, 178-193, 360-362, 373, 385, 386, 410, 412; ix, 539, 
598 ; xi, 201 ; Foreign, iii, 91. 

Stibnite: Arkansas: Sevier County ; iii, 150, 151. 

Syenitic granite of New York obelisk, xi, 365, 366. 

Sylvanite : Colorado : Boulder County ; Smuggler, vi, 507. 

Tantalite : xii, 161 ; Dakota : Black Hills, xiii, 232. 

Tellurium : Colorado : Boulder County ; John Jay, vi, 506, 507, 

Tellurium copper, x, 494. 

Tellurium minerals, vi, 506, 507. 

Titaniferous iron-ores used in Norway, xi, 160, 162. 

Waters : Massachusetts : Worcester County ; Worcester, ii, 272 ; 
Nevada: Storey County; Comstock lode, vii, 53; Other Coun- 
tries; Cornwall: Wheat Clifford mine, viii, 332. 

White lead, v, 329, 425. 

Wire : Soft iron, Bessemer and crucible steel wires, ix, 674. 

Wrought-iron : Blooms from Chateaugay, Franklin County, N. Y., 
xii, 313; Iron found under the New York obelisk, viii, 278; 
Puddled iron from washed phosphoric pig, viii, 160; Used in 
making chain cables, vi, 102. 



26 TRANS. AM. INSTITUTE OF MINING ENGINEERS. 

Analyses of — Continued. 

Zinc, iii, 130 ; Spelter from Cripple Creek, Va., xii, 31. 

Zinc-deposit in blast-furnace, vii, 97. 

Zinc-dust, iii, 129. 

Zinc-ores : Missouri : St. Louis County ; St. Louis — Carondelet, iii, 
126; Washington County; Hopewell, v, 426; Pennsylvania: 
Blair County; Sinking Valley, v, 425; Virginia: Falling Cliff 
mine, x, 112. 

Zinc oxide, v, 425, 426. 

Zinc-retorts, iii, 128. 
Analyses and Tests of Steel (Salom), xii [450], 661. 
Analyses and Tests of Steel, Discussion of Mr. Salom's paper on, xiii 

[4], 141. 
Analyses of Some Tellurium Minerals (Jennings), vi [13], 506. 
Analysis, Methods of (See under the various elements). 
Analysis, Microscopic, of iron and steel, xi, 261-274. 
Analysis of the Casualties in the Anthracite Coal-mines from 1871 to 1880 

(Chance), x [5], 67. 
Analysis of Furnace Oases — Description of the Orsat Apparatus (Egles- 

TON), ii [14], 226. 
Analysis of Furnace- Oases (TROiLrus), xi [227], 292. 
Analysis of Iron- Ore containing both Phosphoric and Titanic Acids 

(Drown and Shimer), x [124], 137. 
Analysis of Rocks (Egleston), iii [6], 94. 

Analysis of a Specimen of Silver- Oray or Olazy Iron (Hart), v [17], 146. 
Analysis of Statistics, ix, 608. 
Analytical balance, Electrical disturbance of, v, 44. 
Anamesyte, viii, 70. 

Ancient copper-mining, on Lake Superior, vi, 281. 
Andenne Crucible Works, Belgium, iv, 267. 
Anderson County, Tenn., coal, xiv [295] ; xv, 210. 
Anderson Mountain, Catawba River, N. C, magnetic iron- ores, xii 

[135]. 
Anderson & Co. : Open-hearth steel-furnace put in operation in 

Pittsburgh in 1879 by. Visit to works of, viii [7], 
Anderson, J. H., discoverer of the Stewart Lode, Arkansas (anti- 
mony), viii, 49. 
Anderson, Robert J. : Experiments at Tyrone and Pittsburgh, x, 

276, 277 ; Siemens direct process started at Tyrone Forges, Pa., by, 

viii, 323. 
Andesite : viii, 70 ; Analysis of, viii, 327 ; In San Juan County, Col., 

xi, 178 [179] ; xv, 234, 244; In South Wales, xi, 499. 
Andover, N. J., calcitic limestone, i, 147. 
Andover iron-mine, N. J., iv [354] ; xiv [905]. 
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Andover Iron Works, Phillipsburg, N. J., Visit to, ii, 9 ; xv [Ixvii]. 

Andre^vs gold- and silver-mine, Cement Creek, San Juan County, 
Colo., xi [170]. 

Androvs, Professor, on the condition of sulphur in coal, viii, 185. 

Angel, C. D., " Belt-theory " of location of oil, xiv, 438. 

Angel's Rest Mountain, New River, Va., iron ores, v, 90. 

Angle fish-plates (see Fish-plates). 

Angleur Steel-works, Belgium, xiv, 488. 

Angus Island silver mine, Lake Superior, v, 485. 

Ani copper-mines, Japan, v, 272. 

Animas River and Canon, Colorado, xi, 167, 168, 171-173, 181, 183- 
185,. 189. 

Animikle Rocks, and their Vein' Phenomena, as shown at the Duncan 
Mine, Lake Superior (Courtis), xv [Ixxviii], 671. 

Animikite in Silver Islet vein, viii, 239. 

Ankeny coal-mine, Milford Station, Pa.,xii [476]. 

Ankrim, Josiah and Sons, Steel and Files made in Pittsburgh by, 1830, 
viii, 17. 

Anna stamp-mill and ore-dressing house, Pribram, Bohemia, ix, 425, 
426. 

Annapolis Royal, N. S., Visit to, xiv [323]. 

Annealing Spiegeleisen (Raymond), iii [17], 422. 

Annealing steel : Compared with Reese's process of ductilizing steel, 
ix, 527, 528; Experiments on, xi, 255-257. 

Anniche, Nord, France, shaft sunk and tubed by the Chaudron pro- 
cess, v, 123, 131. 

Anniston, Calhoun County, Ala. ; MaHgauiferous iron-ore, xv, 182, 
207; Spiegel manufacture, iv, 218. 

Anorthophyre, viii, 70. 

Anshutz, George, built first blast furnace near Pittsburgh, viii, 13. 

Anstead, Va., coal, viii, 262, 268. 

Antelope Peak gold-mine, Ariz., xi [291], 

Anthony's Nose, Hudson River, N. Y. : Nickel, ii, 101 ; Pyrites-de- 
posits, xii [530]. 

Anthracite : Amount consumed in 1880 in making pig iron, xi, 82 ; 
Amount of coal area in Pennsylvania, xi, 154; Amount produced 
in Pennsylvania, xi, 6, 8, 155-158; Breaking and sizing, iii, 
135; Casualties in mines from 1871 to 1880, x, 67; Chart of Pro- 
duction, V, 504 ; Committee on waste, i, 9 ; Compared with coke 
for blast furnaces, vii, 33; xii, 218; Cost of preparation, xi, 7; 
Definition, vi, 449 ; Dust used for Loiseau's artificial fuel, vi, 
214; viii, 314; Experiments with, at Pine Grove, Pa., viii, 168; 
Fires in mines, iii, 449 ; iv, 54 ; History of use in iron smelting, 
iii, 152; v, 174; In Hudson's Bay territories, xiv, 695; In New 
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Anthracite — Continued. 

Mexico, ii, 140; v, 366; Id Pennsylvania, xiv, 706', In Bhode 
Island and Massachusetts, vi, 224; Mechanical preparation, iii, 
134; Methods of mining, i, 175; iii, 134, 449; v, 402 ; Note on a 
peculiar variety, vii, 213 ; Of Northern coal-field. Pa., xv, 700; On 
Peak Mountain, near Wytheville, Va., v, 88; Opening of coal 
fields, V, 174 ; Peculiar soft variety in Sullivan County, Pa., xi, 155, 
158 ; Phosphorus in Ash, i, 298 ; Preliminary report of committee, 
i, 59 ; Preparation, ix, 294 ; Presence of charcoal in Pennsylvania 
anthracite mines, xi; 117, 119 ; Production in the United States, v, 
194, 375, 504 ; ix, 294, 299 ; Properties, vi, 432 ; Regions of Penn- 
sylvania geological explorations with diamond drill, v, 803 ; Statis- 
tics of mining and production, x, 228 ; Sulphur, ix, 662 ; Washing, 
ix, 462 ; Waste in mining, breaking and transporting, i, 55, 406 ; v, 
417 ; xi, 7 ; Waste, utilization of, iii, 13; v, 4, 465 ; ix, 294. 

Anthracite Coal-Beds of Pennsylvania (Ashburner), identification, sec- 
tions, production, etc., xi [20], 136. 

Anthracite coal-fields of Pennsylvania : A new method of mapping, 
ix, 506 ; Accuracy of surveys, ix, 507. 

Anthracite Fuel Company, Rondout, Ulster County, N. Y., vi, 214. 

Anticlinal Theory of Natural Gas, xiv, 654. 

Anticlinal Theory of Natural Oas (Chance), xv [Ixiv], 3. 

Antimony : Effect on amalgamation of gold, ix, 648, 649 ; Effect on 
properties of iron, v, 453 ; In Arkansas, iii, 150 ; In Japan, v, 299; 
in Lake Valley, N. M.,x, 433; In the Rocky Mountains and Nova 
Scotia, iii, 151. 

Antimony Bluff mine, Sevier County, Ark., viii, 42, 45. 

Antimony Deposits in Arkansas (Wait), viii [6], 42. 

Antimony-mines : Arh<itisas : Sevier County ; Antimony Bluff, viii, 
45 ; Bob Wolf, viii,^43 ; Stewart, viii, 49. 

Antimony minerals in San Juan County, Colo., xi, 189, 190. 

Antimony ochre, viii, 46. 

Antimony-ores : Analyses of, viii, 43-52 ; List of, ix, 102. 

Apaches in New Mexico, x, 424, 441, 442. 

Apatite : In Hudson's Bay territories, xiv, 697 ; In iron ores of the 
Laurentian series, i, 334, 343 ; In Syenitic granite of the New York 
obelisk, xi, 374. 

Apatite Deposits of Canada (Hunt), xii [449], 459. 

Apatite region of Canada, xiv, 495. 

Apex, The, in the U. S. mining law, xii, 412, 677 ; xv, 340. 

Apollo gas-well, Armstrong County, Pa., xiv., 435, 667. 

Apostle Islands, Lake Superior, Sandstone, viii, 508. 

App stamp-mill, Tuolumne County, Cal., i, 46. 

Appalachian formation. Bocks of, x, 477. 
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Appalachian rocks, of the Eozoic and Lower Palaeozoic, compared 

with those of South Wales, xi, 479. 
Appalachian Valley, coal aud iron deposits, xi, 236, 237, 244. 
Apparatus for testing the Resistance of Metals to Repeated Shocks (Kent), 

viii [6], 76; 
Apparatus for Volumetric Determinations with Potassium Permanganate 

(Jones), xv [Ixxviii], 625. 
Apple's coal-mine, Quemahoning, Pa., xii [478]. 
Appleton, Wis., brick, viii, 603. 

Apprentices : Education of mining apprentices, vii, 217. 
Aquia, Va., Mesozoic deposits, vi, 232. 
Aquila gold- and silver-mine, Cunningham Gulch, San Juan County, 

Colo., xi [170]. 
Ararat district, Australia, stamp-mills, i, 49. 
Arbeirs process for forged iron car-wheels, v, 161. 
Archaean Era of North American continent, xi, 166, 171. 
Archbald pot-holes, Lackawanna County, Pa., xv, 634 [703]. 
Archibald coal-bed, Carbondale basin. Pa., xi, 152. 
Archibald, Sir Adams G. : Address at Halifax meeting, xiv, 310. 
Ardennes, France, iron ores, iii, 367. 

Arendal iron-mine, St. Lawrence County, N. Y. (magnetic), i, 365. 
Arendal, Norway, magnetite, iii, 366. 
Arents's siphon-tap for lead furnaces, i, 108 ; ii, 22 ; iv, 48. 
Argenta, Mont. : Argentiferous lead ores, i, 92 ; Granite, i, 101 ; 

Smelting- works, i, 128. 
Argentiferous (see also Silver) and auriferous lead production in 

the United States in 1873, and 1874, iii, 314. 
Argentiferous lead-ores (see also Silver-lead ores) : Classified, i, 95 ; 

Dressing at Clausthal, vi, 470; Colorado: Hall Valley, v, 561; 

Massachusetts : Newbury port, iii, 442 ; Nevada : Eureka, vi, 365, 

376, 558 ; Railroad district, iii, 329 ; White Pine district, i, 122 : 

Nevada, Utah, and Montana: i, 92, 110. 
Argentiferous lead-smelting, i, 96, 111, 114, 380; li, 17, 279; At 

Hall Valley, Colo., v, 560 ; Cost of smelting in Utah, ii, 23 ; Fluxes 

used in smelting, i, 98 ; In Chicago, 111., ii, 279 ; iv, 35 ; In Nevada, 

Utah, and Montana, i, 91 ; Progress of smelting in 1874, iii, 307 ; 

Waste in smelting, ii, 25 ; iii, 98. 
Argillaceous shales and schists, in South Wales and in Pennsylvania, 

xi, 483. 
Argo, Colo., Excursion to, xi, 22. 
Arisaig iron-mine, Pictou County, N. 8,, xiv, 59. 
Arizona : Climate, xi, 291 ; Copper ores of, xv, 25 ; Discovery of gold, 

iii, 203; Geology and veins of Tombstone, x, 334; Geology of 

mining region about Prescott, xi, 286-291 ; Milling of silver ores, 

xi, 91-106 ; Timber of, xi, 291. 
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Arizona Central Copper-mine, Clifton district, Ariz., xv, 34. 

Arizona Copper Company, xv [30], 49, 52. 

Arkansas : Catalogue of official geological reports, vii, 456 ; Occur- 
rence of antimony, iii, 150 ; viii, 42 ; Of lignite, i, 223 ; Of semi- 
antbracite, iii, 33. 

Arkansas Valley Smelting Company's mill, Leadville, Colo., Visit to, 
xi [19]. 

Arkose, in Mesozoic formation in Virginia, vi, 240, 251, 253, 255. 

Arminius copper-mines, Va., Pyrites-deposits in, xii, 531. 

Armstrong County, Pa. : Coal, iv, 113 ; viii, 192 ; x, 152, 153, 155, 
161 ; xiii, 332 ; Iron manufacture, iii, 385 ; Natural gas, iv, 32. 

Armstrong oil-pool. Pa., xiv, 424 [425], 431. 

Aroostook County, Me., red hematite, xii [137]. 

Arrastre, compared with stamp-mill, ix, 649, 650; At Batopilas, 
Mexico, X, 294, 298 ; For working silver ores in Arizona, xi, 290. 

Arrastre Gulch, San Juan County, Colo., xi, 171, 172, 184, 186, 189. 

Arroyo silver-mine, Mexico, xii [537, 543], 544. 

Arsenic : Absence of arsenic in certain antimony ores in Arkansas, 
viii, 44 ; Collection of arsenical fumes at Deloro, Can., xi, 194 ; 
Effect on the amalgamation of gold, ix, 648, 649 ; Influence of 
arsenic on electrolytic method of determining copper, xi, 124; Use 
of arsenic as a destroyer of injurious insects, xiv, 496. 

Arsenic-ores, List of, ix, 103. 

Arsenical gold-bearing ores, of Deloro, Can., Treatment of, xi, 191. 

Arsenical minerals, in San Juan County, Colo., xi, 189, 190. 

Arsenopyrite, viii, 48. 

Artesian well, Holderman's farm, Wilmington coal-field. III., iii, 199. 

Artificial fuel : Machine of the Soci^t^ Nouvelle des Forges et Chan- 
tiers de la M^diterran^e, viii, 320; Mention of other systems of 
making, vi, 214, 215 ; Mode of manufacture at Loiseau's works, 
Port Richmond, Philadelphia, vi, 214; viii, 277, 314; Utilization 
of culm, ix, 294 ; Visit to Loiseau's works. Port Richmond, Phila- 
delphia, iii, 13. 

Artificial stone from blast-furnace slag, i, 209. 

Arvonian rocks in Wales, vii, 336; xi, 505. 

Asbestos : Coosa and Tallapoosa counties, Alabama, xii [161] ; in 
Hudson's Bay territories, xiv, 696 ; On west flank of the Blue 
Ridge, in North Carolina, vii, 83, 85. 

Ascension theory of ore-deposits, xv, 137, 138. 

Ash : Analyses of, vii, 213 ; its maximum in coal, xii, 344. 

Ash Creek, Ariz., copper and silver ores, xi [291]. 

Ash of coal : Amount of limestone necessary to flux, vi, 169 ; Compo- 
sition, viii, 187 ; Phosphorus in, i, 298. 

Ash of coke, Analysis of, v, 569. 
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Ash of fuel, A source of silicon in pig-iron, ix, 492. 

Ash-'wood, Amount of water in, xi, 80. 

" Ashbed *' copper-rock, Lake Superior, viii, 410, 411. 

Ashe County, N. C. : Copper, ii, 123; viii, 342; xiv, 81; Copper 
reduction-works, i, 260 ; Iron-ores, viii, 338, 340 ; xiv, 81 ; xv, 190, 
206 ; Ore Knob copper-mine, iii, 391. 

Ashes, Analyses of, ii, 93. 

AsHBURNER, Charles A., Brazos Coal-Field, Teocas, ix [285], 495 ; New 
Method of Mapping the Anthracite Coal-Fielda of Pennsylvania, ix 
[283], 506 ; The Anthracite Coal-Beds of Pennsylvania, xi [20], 
136; The Bradford Oil- District of Pennsylvania, vii [233], 316; 
The Cla8dficatio7i and Constitution of Pennsylvania Anthracites, xiv 
[595], 706; TheFlannery BoUer-Setting forthe Prevention of Smoke ^ 
x [123], 212; The Oeological Distribution of Natural Oas in the 
United States, xv [Ixx], 505 ; The Geologic Relations of the Nanti- 
coke Disaster, xv [Ixiii], 629 ; The Oeology of Natural Oas, xiv 
[321], 428 ; The Product and Exhaustion of the Oil'Begions of Penn- 
sylvania and New York, xiv [320], 419 ; Remarks on the death of 
James Park, Jr., xii [10] ; On the geology of Bethlehem and 
vicinity, xv [ixiv] ; On waste of coal, xiv, 409 ; On Hocking Val- 
ley ores, XV, 754 ; On indicative plants, xv, 657. 

Ashland bore-hole, Schuylkill County, Pa., v, 308. 

Ashland coal-district. Pa., Accidents in, x, 71-75. 

Ashland coal-mine. Hanging Rock district, Ky., xii, 324. 

Ashland County, Wis., copper-ores, viii, 501. 

Ashland, Ky., iron manufacture, iii, 387. 

Ashley, Pa., excursion to shops of Central Railroad of New Jersey, 
vi [5]. 

Ashley silver-mine, Hancock County, Me., vii, 353, 355, 356. 

Ashurst's coal-mine, Chartiers Township, Washington County, Pa,, 
viii, 75. 

AsMUS, George, Furjiaee Hearths, iv [15], 101 ; Remarks on blast- 
furnace hearths and in- walls, iv, 186. 

Asphalt in Hudson's Bay territories, xiv, 696. 

Assay-offices of Europe, iv, 343. 

Assay Spitzlutte (Richards), ix [284], 318. 

Assay- value of gold and silver ores, ix, 103. 

Assays (See also Analyses) : Of copper-ores ; Missouri : Ste. Gene- 
vieve County ; x, 445 ; Of eruptive rock, xv, 139, 140 ; Of gold; 
California: Mariposa Estate, vi, 151, 152 ; Canada : Marmora, ix, 
411-416; Dakota: Black Hills; Deadwood, x, 470 ; De Smet, x, 
470; Horaestake, x, 470; Highland, x, 470; Terror, x, 470; Of 
Silver Islet ores, viii, 243 et seq. ; Of silver-lead matte ; Nevada : 
Elko County ; Railroad district, iii, 331 ; Of silver-ores and tail- 
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Assays — Ckyiitinued. 

ings from Bertrand mine, Nevada, xii, 45, 46, 48, 49, 50, 58, 59 ; 
Of silver-ores from Lake Valley, N. M., x, 434 ; Of silver-ores in 
Mexico, xii, 545, 561. 

Assaying at the Lake Superior copper-mines, vi, 801. 

Assaying Lake Superior copper-rocks, viii, 420-429. 

Assaying Silver Bullion (F. C. Blake), x [125], 490. 

Associates : Change of status to members, vii, 4, 115, 237 ; viii, 5, 
135, 283 ; ix, 8, 282 ; x, 6, 123, 228 ; xi, 15, 221 ; xii, 12, 178, 454 ; 
xiii,6,297,598; xiv, 14,321,598; xv,lxvii,lxxiii,lxxxi; Election of, 
at Amenia meeting, vi, 14 ; Baltimore meeting, vii, 237 ; Bethlehem 
meetings, i, 11 ; xv, Ixvi ; Boston meetings, i, 28 ; xi, 221 ; Chat- 
tanooga meetings, vii, 4 ; xiv, 14 ; Chicago meeting, xiii, 6 ; Cin- 
cinnati meeting, xii, 453; Cleveland meeting, iv, 11; Colorado 
meeting, xi, 13 ; Dover meeting, iv, 4; Easton meetings, ii, 7; v, 
14 ; Halifax meeting, xiv, 321 ; Harrisburg meeting, x, 123; Ha- 
zelton meeting, iii, 10 ; Lake George meeting, vii, 114; Lake Su- 
perior meeting, ix, 8 ; Montreal meeting,*viii, 135 ; New Haven 
meeting, iii, 15 ; New York meeting, i, 21 ; ii, 11 ; v, 28 ; viii, 281 ; 
xiii, 598; Philadelphia meetings, i, 17; ii, 3 ; v, 26; vi, 21 ; ix, 
281 ; xiii, 297 ; Pittsburgh meetings, i, 25 ; viii, 3 ; xiv, 598 ; 
Eroanoke meeting, xii, 11 ; Scran ton meeting, xv, Ixxxi ; Staunton 
meeting, x, 6 ; St. Louis meetings, iii, 3 ; xv, Ixxii ; Troy meetings, 
1,13; xii, 177; Washington meetings, iv, 19; x, 238; Wilkesbarre 
meetings, i, 7 ; vi, 7. 

Asteria (corundum) from the Jenks corundum mine, Macon County, 
N. C, vii, 89. 

Athabasca River, Can., petroleum, xiv, 696, 

Athens County, O., coal, ii, 273. 

Atkins, The Messrs., of Pottsville vs. The Edgmoorlron Company, x, 
400. 

Atkinson, Edward, address at Boston meeting, xi, 219. 

Atlanta district, Idaho, gold and silver lodes, v, 468. 

Atlantic area, Crystalline rocks of, x, 477-480. 

Atlantic copper-mine and mill. Lake Superior, Mich., v, 586 el 
seq.; vi, 276, 277, 295, 298, 300, 301, 306, 312; viii, 410 et seq.; 
ix [666], 684 ; xii, 65 ; Blake crushers, vi, 298 ; Expenses of min- 
ing and milling, vi, 293, 306, 307; viii, 410 et seq,; ix, 684 ; Mine 
skip, vi, 295; Percentage of copper in rock, vi, 276, 277 ; Session 
of summer school of practical mining, ix, 666; Visit to, ix, 4; 
Water brought to mill in launders, vi, 301. 

Atlantic District (Clayton), v [47], 468. 

Atlas air-compressor, viii, 271. 
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Atlas powder used to remove obstructions in the blast-furnace, x, 207, 
208. 

At Last, Margaret or Lupita claim, Eureka Consolidated mine, Ney. 
vi, 364. 

Atmospheric chemistry, Introductory remarks of Dr. T. Sterry 
Hunt, at Philadelphia meeting, vi, 18. 

Atmospheric Oxidation or Weathering of Coa/ (Kimball), viii [136], 204. 

Atmospheric stamp-mill, ii,'211; v, 587. 

Atmospheric stamps, Duty of, ix, 90, 94, 99. 

Attainment of Uniformity in Bessemer Steel (Drown), i [14], 85. 

Attainment of Uniformity in the Bessemer Process (Howe), xv [Ixiii], 340. 

Attala, Etowah County, Ala,, iron-ore, xv, 188, 759; xii [140]. 

Attwood, Melville, Microscopic examination of gold-rocks, xi, 35, 36. 

Aubin, France, Orleans Railway Works, ii, 196. 

Auburn silver-mill, Reno, Nev., xiii, 82. 

AucHY, George, Remarks on incrustation on pig-iron, xii, 644. 

Augite, viii, 70. 

Auglaize County, O., Natural Gas, xv, 522. 

Augusta County, Va. : Iron manufacture, iii, 388 ; Red hematite, xii 
[138]. 

Augustine coal-mine, Somerset County, Pa., xii [483]. 

Augustine process at Black Hawk, Colo., iv, 295. 

Augustine's coal-mine, Braceville, Grundy County, III., iii, 200. 

Aumann, James, Analysis of iron-ore from Cripple Creek, Va., viii, 
338. 

Auriferous ores (see Gold-ores). 

Auriferous Slate- Deposits of the Southern Mining Region (Mell), ix 
[288], 399. 

Au .Sable Forks, New York: Bloomary process, viii, 517 et seq.; . 
Drilling-machines, iii, 147. 

Ausseer Salt- Works, Austria, exhibit at Vienna Exposition, ii, 138. 

Austin, Dr. W. Lawrence, A Mexican Cupellation-Hearth, xiii [7], 41 ; 
Silver-Milling in Arizona^ xi [20], 91 ; Smelting Notes from Chi- 
huahua, Mexico, xii [179], 185. 

Austin lead-mine. New River, Va., v, 85. 

Austin or Beese River silver-district, Nev., vi, 344. 

Australia : Ballarat School of Mines, xv, 329. 

Australian stamp-mills compared with American mills, i, 49, 51. 

Austria : Geographical distribution of iron ores, iii, 369 ; Manufacture 
of ferro- manganese at Reschitza, iv, 216; v, 612; Manufacture of 
ferro- manganese in the blast furnace, vi, 451 ; Mining and metal- 
lurgical industry at the Vienna Exhibition, ii, 138 ; Production of 
iron, iii, 368. 

Austrian gold-mill for amalgamation, i, 244. 

3 
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Autographic Trammitting Dynamometer (Kent), viii [135], 177. 

Automatic jig, Utsch's, ii, 31. 

Automatic or siphon tap for lead-furnaces, i, 108; ii, 22 ; iv, 48. 

Autunite, occurrence in silver-sandstones of Southern Utah, ix, 27. 

Auzin Coal Company, France, i, 82. 

AvailableTonnage of the Bituminous Goal-Fields of Pennsylvania (Chance), 

X [123], 144. 
Avalanches in San Juan County, Colo., xi, 183. 
Avoidable Waste at American Lead-Smelting Works (Eilers), iii [6], 98. 
Avondale Colliery, Wilkes-Barre, Pa., Fire in, iv, 58. 
Avon lead-mines. Mo., v, 101, 102. 
Ayers, W. S., Broken Stay-Bolts, ii [18], 172; Deflection of Oirders, v 

[17], 63; Remarks on tamping drill-holes, xii, 577. 
Aymer, Jaques, expert with the divining-rod, xi, 424-429. 
A. Y. silver-mine, Leadville, Colo., xiv [188]. 
Azogues silver-ores, Batopilas, Mex., x, 298, 299. 
Azurite : Occurrence in silver sandstones of Southern Utah, ix, 27, 28 ; 

In Carroll County, Md., ix, 34; In Ste. Genevieve County, Mo., 

X, 449. 
Babb gold-mine, Timbuctoo, Yuba County, Cal., vi, 43. 
Bachman, F. E., Phosphorus Determinations in Pig-iron and Steel, x 

[241], 322. 
Bacon hematite mine, Berkshire County, Mass., v, 227. 
Baddeck, Victoria County, N. S., Entertainment at, xiv [323]. 
Badger Hill, Nevada County, Cal., gold deposits, vi, 31. 
Badger stamp-mill, Amador County, Cal., i, 46. 
Baer's coal-mine, Somerset County, Fa., xii [482]. 
Bagg's mining location. Lake Superior, viii, 232. 
Baie St. Paul, blast-furnaces. Can., xiv, 520. 
' Bailey's Hill coal-mine, Chesterfield County, Va., i, 349; iv [309]. 
Baker iron-mine, Morris County, N. J., ii [315]. 
Baker ore-bank, near Altoona, Pa., xiv, 806. 
Baker's coal-mine, Coxe's Creek, Pa., xii [476, 482]. 
Baker's rotary pressure blower, ix, 721. 

Bake well. Pears & Co., Glass manufactured in Pittsburgh by, viii, 20. 
Balance, Analytical, Electrical disturbance of, v, 44. 
Balbach smelting-works, Newark, N. J., Silver Islet ores, viii, 244, 

245, 247 ; Tests of gold ores, from Marmora, Can., ix, 413. 
Balcony Falls, Va., Green Mountain gneisses, x, 478. 
Bald Eagle silver-lead mine. Eureka district, Nev., vi, 555, 558. 
Bald Mountain, Black Hills, Dak. : Impregnation of gold and silver 

ores, X, 474 ; Silver-lead ores, x, 475. 
Bald Mountain Co.'s gold-mine. Sierra County, Cal., vi, 94. 
Bales's, Lee County, Va., iron-ores, viii [339]. 
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Ball jigs in Lake Superior coppjer-dressing, viii, 436. 

Ball's steam-stamps, ii, 208 ; v, 587 ; xi, 38 ; At Lake Superior copper 
mills, viii, 429 ; Duty of, ix. 90, 93, 99. 

Ballarat district, Australia stamp-mills, i, 49. 

Ballard coal-mine, Belknap bed, Tex., ix, 500. 

Ballast for railroads of blast-furnace slag, i, 212. 

Balliet's iron-mine, Allen town, Pa., iii, 416, 417. 

Bailouts, Ashe County, N. C, magnetic iron-ores, viii, 340. 

Balsley copper-mine, Adams County, Pa., xii [89]. 

Baltimore and Ohio R. R. Co. : Relief fund, xii, 601 : Trains fur- 
nished by, viii, 8. 

Baltimore bore-hole. Pa., xi, 151. 

Baltimore coal-bed, Kingston Township, Pa., xv, 640 [703], 704. 

Baltimore coal-mine, Wilkes-Barre, Pa., iii, [449] ; iv, 59 [71] ; v, 
502. 

Baltimore County, Md., iron manufacture, iii [384]. 

Baltimore Iron Company's retorts for charcoal, xi, 84, 85. 

Baltimore, Md. ; Copper works of Pope, Cole & Co., ix, 40 ; Furnaces 
to melt mass copper, ix, 679 ; Meeting, Feb., 1879, Proceedings, 
vii, 215 ; Papers, vii, 239. 

Bangor Furnace, Mich., Utilization of the vapors in charcoal making, 
xi, 84. 

Bankart's process of copper-extraction, x, 11. 

Banks, John D., Remarks at opening session of Cincinnati meeting, 
xii, 448. 

Banks' Land, coal, xiv, 695. 

Barba's experiments on punching steel, xi, 249. 

Barbee & Walker mines. Southern Utah, ix, 22 ; Mill, ix, 30, 31, 32. 

Barbee, Judge, prospector in the silver-sandstone district of Utah, 
ix, 30. 

Barber silver-mill. Calico, Cal., xv, 731. 

Barboursville,- Va., Mesozoic deposits, vi, 236. 

Barff 's process for rustless iron, xi, 329, 330. 

Baring-Gould, on the divining rod, xi, 414. 

Baritel, on the diviniilg rod, xi, 415, 430. 

Barker, Professor G. F., Criticism of Dr. Church's theory of the heat 
of the Comstock Lode, His theory, viii, 329. 

Barnes, Phineas, A Comparison of certain Foj^ms of Parts for Steel-Melt- 
ing Furnaces J ix [6], 48 ; A Water- Gas Producer at Elgin, IlL, xii 
[176], 359 ; Fuel-Economy in Engines and Boilers^ xiii [596], 715 ; 
Memoranda Relating to two Ninety-Foot Chimneys for Siemens Heat- 
ing-Furnaces, at the Edgar Thomson Steel-Works, iv [14], 105 ; Mem- 
orandum Relating to the Boiler Ajccount as kept during the Construc- 
tion of the Edgar Thomson Steel- Works, Pittsburgh, vi [15], 525 ; 
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Barnes, Phineas — Continued. 

Memorandum Relating to the Construction Account of the Rail Mill 
of the Edgar Thomson Steel Company^ vii [7J, 77 ; Note upon the 
" Blu^ " Process of Copying Tracings, vi [20], 197 ; Note upon the 
Construction of the Converting Works of the Edgar Thomson Steel 
Works of Pittsburgh, vi [22], 195 ; Note upon the Cost of Bessemer 
Steel Rails, v [45], 427 ; Note upon the Cost of Iron Rails ew made in 
1886 in a Leading English Railway Company's Rolling Mill, vi [9], 
524 ; Note upon the Cost of Six Regeneraiive Furnaces built in 1875 ai 
the Edgar Thomson Steel Works, Pittsburgh, vi [5], 523 ; Note upon 
the Cost of Two Blast Furnaces in the Cleveland District of England, vi 
[9], 520 ; Note upon the Methods of Drawing Metric and other Scales 
upon Engineering Platu, v [48], 429 ; Notes on the Construction of 
Large Chimneys, xii [11]; The Filtration of .Water for Industrial 
Purposes, x [5], 112, The Water Supply at the Bessemer Steel Works 
of the Edgar Thomson Steel Company, vii [116], 206. 

Barnet coal-beds, Pa., xii [324] ; Bedford mine, Broad Top, Pa., iii, 
173, 177. 

Barnett's coal-mine. Clay County, Ind., iii, 35, 37. 

Barnhardt coal-mine. Will's Creek, Pa., xii [487]. 

Barnsdall oil-well, McKean County, Pa., vii, 316. 

Barnum iron-mine, Lake Superior, Visit to, ix [3]. 

Barnum-Richardson Company, Salisbury district, Conn., vi, 221, 
223 ; Its mines and furnaces, vi [11, 17]. 

Barometric pressure, effect on health of miners, viii, 119. 

Barrel- work copper, Lake Superior, vi, 278; ix, 685, 686. 

Barren Measure coal-beds. Pa., xii, 495. 

Barron coal-mine, Middle Creek Township, Pa., xii [487]. 

Barrov^, Eng., Bed hematite, iii, 364. 

Barthold cross-cut, Riverville, Va., iron-ores, xi, 207. 

Bartlett iron-mountain, N. H., xii [132]. 

Bartlett, J. C, American Students of Mining in Germany, v [47], 431 ; 
27ie Action of Small Spheres of Solids Ascending Currents of Fluidt, 
and in Fluids at Rest, vi [9], 415. 

Bartlett, J. H., The Manufacture of Iron in Canada, xiv [319], 508, 

Barton iron-mine, Moriah, N. Y., ii, 69. 

Bartow County, Ga., iron ores, xv, 179, 180, 191. 198, 206. 

Barus, Carl, The Electrical Activity of Ore-Bodies, xiii [297], 417. 

Barytic lead- lode of Park County, Colo., iii, 352. 

Barytic silver-ores of Kosita, Colo., vii, 31. 

Basalt in San Juan County, Colo., xi, 177, 180; xv, 236, 245. 

Basaltite, viii, 70. 

Base bullion, refining by electricity, x, 312. 

Bashbish Falls, Conn., Excursion to, vi, 16. 
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Basic open-hearth furnaces, xiv, 475. 

Basic process : viii, 356, 359 ; Analysis, ix, 598 ; Enables us to make 
steel hardened by carbon only, ix, 571 ; For cold climates, ix, 
599 ; Mechanical tests, ix, 211 ; In South Chicago Works, xii, 268 ; 
Yields softest steel, ix, 598, 

Basic Refractory Materials (Egleston), xiv [320], 455. 

Basic steel more regular than ordinary Bessemer steel, x, 411. 

Basic sulphate of iron, formation in a coal-mine, v, 47. 

Bassick mine, Colorado, Peculiar features of, vein-structure and ores, 
xi, 110-117. 

Bastrop County, Tex., lignites, ix [506]. 

Batchelder's dynamometer. Improvement on, by Kent, viii, 177. 

Batchelder's stamp-mill, Plumas County, Cal., i, 48. 

Bates stamp-mill, Gilpin County, Colo., i, 41, 42. 

Batiscan iron-mine, Province of Quebec, Can., xiv, 518. * 

Batopilas, Hex., The new mill at, x, 293. 

Battery (see Milling and Stamp-mills). 

Battery and copper-plate amalgamation, viii, 362. 

Battery of the Massachusetts Institute, of Technology, viii, 362. 

Battle Islands, Lake Superior, Blende on, xiv, 693. 

Battle Mountain, Nev., Copper-silver district, vi, 344; Iron pyrites, iii 
[329]. 

Bauxite : Analysis of, iv, 262 ; ix, 19 ; In chrysolite beds in the Blue 
Ridge, K C, vii, 86. 

Bay furnace, Marquette, Mich., iv, 119, 123, 124, 125 ; vi, 208. 

Bay State Iron Works, South Boston, Mass., ii, 199. 

Bayles, James C, Presidential address at Chattanooga meeting, xiv, 3 ; 
Presidential address at New York meeting, xiii, 587; Presidential 
address at Philadelphia meeting, xiii, 288 ; Presidential reply to 
address of welcome at Halifax meeting, xiv, 316 ; Microscopic 
Analysis of the Structure of Iron and Steely xi [219], 261 ; Profes- 
sional Ethics, presidential address at Pittsburgh meeting, xiv [589], 
609 ; The Engineer and the Wage-Earner, presidential address at 
Halifax meeting, xiv [321], 327 ; The Study of Iron and Steely 
presidential address at Chicago meeting, xiii [3], 15 ; Kesolutions 
on the death of David Thomas, xi, 15. 

Bayley's Run coal, Hocking Valley, O., ii, 274, 277; Coking, vii, 
315 ; Sulphur in coal, vii, 315. 

Beach Glen iron-mine, Morris County, N. J., i, 146; ii, 318, 319. 

Beachy coal-mine, Quemahoniug field. Pa., xii, 495. 

Beam coal-mine, Somerset County, Pa., xii [482], 496. 

Bean's Hill gold-mine, Plumas County, Cal., vi, 95. 

Bear Beds iron-mine, Floyd County, Ya., xii [133]. 

Bear Creek oil-well, Elk County, Pa., vii [323], 324, 325, 326.. 
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Bear Creek, San Juan County, Colo., xi, 172, 175. 

Bear Run colliery. Pa., ix [514]. 

Beardslee, Commander L. A., work on wrought-iron chain-cable of 

the United States Test Board, vii, 263. 
Beausoleil, Baron and Baroness, experts with the divining rod, xi, 

419-421, 424. 
Beaver County, Pa., Brown hematites, xii [142]; Coal, x, 152, 153, 

155 ; xiv [24], 644 ; Natural gas, xv, 518. 
Beaver Dam Synclinal, N. S., xiv [679], 
Beaver Falls, Pa,, natural gas, xiv, 667. 
Beaver Head County, Men., Smelting- works in, i, 128. 
Beaver Meadow coal-basin. Pa., xi, 158. 
Beaver Run coal-mine, Clearfield County, Pa., xiv, 27. 
Beaver Run gas-well, Westmoreland County, Pa., xiv, 435. 
Bechtel copper-mine, Adams County, Pa., xii, 82, 89. 
Beck gold-mine, N. C, x, 476. * 
Beck silver-mine, Thunder Bay,. Lake Superior, v, 482. 
Becker, G. F.. study of the Comstock lode, x, 420. 
Beckley iron-works, Columbia County, N. Y., v, 230. 
Beckman iron-mine. Sylvan Lake, Dutchess County, N. Y., v, 218. 
Bedrfock gold-mine, Nevada County, Cal., vi, 42. 
Bedded ore-deposits, Tombstone, Ariz., x, 343. 
Bedford coal-mine. Broad Top, Pa., iii, 173. 
Bedford County, Pa. : Carbonate iron-ores, xii [141] ; Fossil ores, iii 

[378] ; xii [140]. 
Bedford County, Va., red hematite, xii [138]. 
Beebe, Alfred L., Not^ on the Reduction of Ferric Solutions by the Use 

of Amalgamoied Zinc and Platinum Foil, xiv [595], 766. 
Beech-wood, Analysis of, xi. 80. 
Beech^vood coal-mine, Pottsville, Pa., i, 262. 
Beechv^orth district, Australia, stamp mills, i, 49. 
**B*' furnace of the Edgar Thomson Steel Company, large output, 

ix, 66, 295, 
Behavior of Manganese to Carbon (Ward), x, 240, 268. 
Belcher gold- and silver-mine, Sultan Mountain, San Juan County, 

Col., xi, 174. 
Belcher silver-mine, Nev. (see Comstock mines), vii, 50. 
Belfont iron-ore: Analysis, ix, 19; As a flux for silicious ores, ix, 

16. 
Belfont Iron Company, Willard, Ky., viii, 222. 
Belgian coal-field, iii [368]. 

Belgium: Geographical distribution of iron-ores, iii, 368; Investiga- 
tions on iron and steel rails, iii, 75 et seq. ; Production of iron, iii, 

368. 
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Belknap coal-field, Tex., ix, 496 et aeq. 

Bell-and-hopper, ii, 67, 103; iv, 129; xiii, 520; xv, 132; Size of, 
vi, 171 ; X, 211 ; A cause of scaffolds when too large, ix, 65. 

B£LL, I. LowTHiAN, On the Hot BUmt, with an Explanation of its Mode 
of Action in Iron Furnaces of Different CapacitieSf v [9] , 56 ; Re- 
marks on coal-washing in England, iii, 182; On the facilities for 
iron-making in Alabama, xi, 247 ; On the removal of phosphorus 
from pig-iron, viii, 356, 359. 

Bell iron-mine, Dillsburg, York County, Pa., v, 133, 134 [135, 141]. 

Bell-metal from copper smelting,' ix, 726. 

Bell, Robert, The Mineral Resources of the Hudson's Bay Territories, 
xiv [595], 690, 

Bell shaft tunnel Richmond mine, Nev., vi, 356, et seq'. 

Bell's dephosphorizing process, viii, 359. 

Beirs Gap Railroad Company's coal-mine, Pa., xii, 323. 

Bellaire, O., Bessemer works, xv, 347, 348, 349 ; Iron manufacture, iii, 
385. 

Bellardi on the geology of Egypt, xi, 362. 

Bellevue mountain, Colo., Visit to, xi [10]. 

Belmont estate, Pottsville, Pa., coal, xi, 140. 

Belmont gold- and silver-mine, Burns's Gulch, San Juan County, Colo., 
xi [170]. 

Belmont silver-district, Nev., iii, 206 ; v [177] ; vi, 344. 

Belmont silver-mine, Nev,, xiii, 68. 

Belodon in Mesozoic formation in Virginia and North Carolina, vi, 
261, 264. 

Beloit, Wis., Flannery boiler-setting at, x, 215. 

Beloit stamp-mill, Gilpin County, Colo., i, 41. 

Belshaw & Judson's smelting-works at Cerro Gordo, Cal., i, 387. 

Belt-line theory of natural gas, xv, 6. 

Bender and Narjes, Krupp's process developed by, viii, 157. 

Bending-test : Dr. Dudley's test too slow, ix, 598; Four ways of 
applying, ix, 358, 359 ; Of rails, ix, 242, 244, 246 [357], 570 ; 
Test of 64 rails by slotting piece from web of rail, ix, 324, 325' 
357 ; Testing a bar drawn out from a rail or an ingot, ix, 210, 538' 
546, 565. 

Beneficial Fund of the Lehigh Coal and Navigation Company (Harris), 
xii [449}, 587. 

Bennett's claim, Calaveras County, Cal., gold deposits, vi, 94. 

Bennett coal-bed, Nanticoke basin. Pa., xi, 149. 

Bennett's formula for the lines of blast-furnaces, viii, 354. 

Bennington coal-mine, Pa., xii [323], 475, 491 ; xiii, 332. 

Bennington hematite-mine, Vt., v, 228 ; xii [137]. 
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Ben's Creek and coal-raine, Pa., xii [475], 

Benton County, Mo., lead deposits, v, 106. 

Benton Mills, Mariposa County, Cal., vi [145], 146. 

Bergen Hill tunnel, Excursion to, v, 49. 

Bergen Point, N. J., Orford Company's smelting- works, x, 482. 

Berkey's coal-raine, Shade Creek, Pa., xii [476, 478, 486]. 

Berks County, Pa., Iron Manufacture, iii [383] ; Iron ores, iv, 323, 

325 ; vii [139]. 
Berkshire County, Mass.: Hematite, v, 217, 225; x, 288, 289, 292; 

xii, 137 ; Hematite ore-mines and furnaces, v, 225, 232. 
Berlin, A. P., On the anthracite coal beds underlying the Mammoth, 

xi, 146. 
Berlin coal-bed. Pa., viii, 75 ; xii, 323, 471, 495. 
Berlin, Germany, mining school, v [431] ; xv, 320, 328, 810. 
Berlin-Hamburg Railway, specifications for rails, ix, 243. 
Berlin-Potsdam-Magdeburg Railway, specifications for rails, ix, 

246. 
Bernardston, Mass., magnetic iron-ore, xii [137]. 
Bernays, Dr. : On the effect of carbonic acid in mines, viii, 112 ; On 

the effect of heat, moisture and barometric pressure in mines, viii, 
. 119. 

Bernice anthracite coal-bed. Pa,, Geology of, xiv, 722. 
Bernissart coal-mines, Belgium, i, 83. 
Berraco iron-mine. Sierra Maestra, Cuba, xiii, 623. 
Berry, Province of, France, iron manufacture, iii, 368. 
Bertha lead- and zinc-mine, Wythe County, Va., viii, 341 ; x. Ill ; xii 

[28, 30], 31 [32]. 
Berthier, contributions to the production of charcoal, vi, 201. 
Bertrand silver-mine and mill (lixiviating), Secret Canyon, Nev., xii, 

43 ; xiii [661 67 [69], 75 [113], 114; xiv, 497 et seq. 
Bessemer Converter-Bottoms (Forsyth), iv [14], 132. 
Bessemer Converter- House Without a Casting-Pit (Laureau), xiii [598], 

697. 
Bessemer converters : A new bottom for, ix, 388 ; Edgar Thomson, 

Pittsburgh, Pa., xiii, 751 ; In Sweden, xiii, 329; Trunnions of, xii, 

272. 
Bessemer iron-ores in East Tennessee, x, 481. 
Bessemer ores : Analysis of American ores, ix, 16. 
Bessemer pig-metal, manufacture at Fletcherville furnace, ii, 65. 
Bessemer Plant of the North Chicago RoUing^Mill Company at South 

Chicago (Forsyth), xii [176], 254. 
Bessemer process: American practice, ii, 263; v, 214; American 

process of renewing bottoms, ii, 269 ; Amount of manganese re^ 

quired to remove the oxygen, ix, 395; At Creusot, viii, 566; 



INDEX, VOLS. I TO XV. 41 

Bessemer process — Continued, 

Bottom casting, ii, 272 ; v, 216 ; Carbon in rail-steel more readily 
and more irregularly oxidized, xv, 344 ; Cause of greater uniformity 
in low-carbon Bessemer steel, xv, 343 ; Chemical action in, x, 408, 
409 ; Chemical investigation of the change in the metal and slag 
during a blow, ix, 258; Color-method of determining carbon, xv, 
353; Compared with open-hearth process, vii, 250; Converter- 
bottoms, iv, 132, 135 ; Details of charges of blast-furnaces and con- 
verters at the Bethlehem Iron Works, ix, 266-268; Direct v. 
cupola-melted iron, xv, 346; Early experiments in the United 
states, V, 202; English and American arrangement of machinery, 
ii, 271 ; Enlarged range of manufacture, iv, 92 ; Flame, Spectrum 
of, i, 85; ii, 302; German and English practice compared, i, 87; 
High V, low carbon open-hearth steel, xv, 346 ; History of, in 
America, v, 201; Holley's improvements, v, 214; Holley's system 
of converter bottoms, iv, 134 ; Importance of experimenting, iv, 95 ; 
Improvements in machinery and manipulation, ix, 296, 297, 299; 
Improvements in melting cupolas, ii, 264; Inter-tuyere brick, ii, 
270 ; Kelly Pneumatic Process Company, v, 201 ; Kell/s early 
experiments at Johnstown, Pa., v, 210 ; Large v, small heats, xv, 
345; Length of blow dependent on area of tuyeres, i, 88 ; Machinery, 
Eecent improvements in, ii, 263 ; Material for lining converter, xii, 
230; New bottom, ix, 388; Open-hearth v. Bessemer, xv, 344; 
Pearse's improved plant, iv, 149 ; Practice at Zwickau, Saxony, i, 
87, 89, 91 ; ii, 300 ; Production at American works, v, 215 ; Refrac- 
tory materials for converter bottoms, iv, 136 ; Slag and globule tests 
at Zwickau, Saxony, i, 91 ; ii, 301 ; Spectroscope for determining 
the end of the blow, i, 85 ; ii, 301 ; Testing metal by the "chill " 
method, xii, 265; Uniformity in, xv, 340; Use of steam, xii, 266. 

Bessemer steel (see Steel); Adaptation to structural uses, iv, 93; 
Analysis of, i, 164; iv, 95, 366; ix, 261, 547, 548; Attainment of 
uniformity, i, 85 ; Classification at Neuberg, iv, 164 ; Combination 
of phosphorus and manganese in, iv, 367; Curious phenomena 
observed on making a test of, viii, 81 ; Effect of condition of carbon, 
i, 164; Effect of heat, ii, 305; Effect of manganese, iv, 364; Effect 
of manganese on the rolling, x, 302; Employment of good mate- 
rials in manufacture, iv, 95 ; Enlarged range of manufacture, iv, 
92; First made in America, xii, 273; For stems and shoes of 
stamps, ix, 25; Grading by smith, iv, 165; Hammering and roll- 
ing of ingots compared, i, 167, 203; ii, 305; Limits of carbon, sili- 
' con, phosphorus, sulphur and manganese in rail . steel, x, 410; 
Manufacture of steel-headed rails at Zwickau, Saxony, ii, 303 ; 
Mechanical changes in, ii, 300; Mechanical properties of, iv, 166; 
Neuberg steel, Character of, iv, 167 ; Not so regular as basic or 
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Bessemer steel — Continued, 

Siemens steel, x, 411 ; Presence of nitrogen in, ix, 548, 691 ; Pro- 
duction iq. the United States, ix, 296, 299 ; Rolling of eye-bars on 
Kloman's mill, ix, 298 ; Silicon a great source of irregularity, x, 
408, 410 ; Silicon necessary to give solid ingots, x, 409 ; Welding 
by Wheeler process, vii, 79, 80, 169. 

Bessemer Steel Company, Pittsburgh, Pa., xiii [167]. 

Bessemer steel-headed rails, i, 164 ; ii, 803. 

Bessemer steel-making: Segregation of impurities in ingots on 
cooling, xiii, 167 ; use of the " soaking-pit," xiii, 119, 707. 

Bessemer steel wire : Analysis of, ix, 674 ; greater force required 
to draw into wire than soft iron, ix, 672. 

Bessemer Steel* Works in the U. S. : Capacity of, ix, 580 ; stan- 
dard pattern of rails, ix, 360, 374 ; Illinois : Cook County ; North 
Chicago, i, 293 iv [134], 135 ; v, 211 ; ix, 296 ; South Chicago, Union 
Iron Company, v, 211 ; Will County, Joliet, iii, 389 ; v, 212 ; ix, 296 ; 
XV, 347 ; Michigan : Wayne County ; Wyandotte, v, 202, 203 ; Mis- 
souri: St. Louis County; St. Louis — Vulcan, v, 214; x, 100; xv, 
347 ; New York: Rensselaer County; Troy, i, 88, 203, 293, 358; 
iv, 99; V, 203, 205; Ohio: Belmont County; Beljaire, xv, 347, 
348, 349 ; Cuyahoga County ; Cleveland, iv, 99, Newburgh — Cleve- 
land Rolling Mill Company, v, 209; Pennsylvania: Allegheny 
County ; Bessemer Station, v, 213, Pittsburgh, v, 213, Pittsburgh 
Casting Co., xv, 347, 348, 352, .Edgar Thomson Steel Company, 
construction account of rail mill, vii, 77, water supply, vii, 206 ; 
Cambria County ; Johnstown, i, 203, 293 ; iv, 150 ; v, 209 ; Dau- 
phin County: Harrisburg, i, 88, 165, 204; iv, 99 ; v, 207 : Lacka- 
wanna County ; Scranton — Lackawanna Iron and Steel Company, 
V, 213 ; Mifflin County ; Lewistown— Freedom Iron and Steel 
Works, V, 209 ; Northampton County ; Bethlehem, i, 293 ; iv, 156; 
V, 212 ; ix, 370 ; xv, 347, 348, 349. Other Countries: England: 
Crewe, i, 88; Landore, iv, 155; Germany; Heft, i, 88; Konigshiitte, 
i, 88; Maximilian's Hiitte, i, 89; Neuberg, i, 88; Zwickau, i, 88, 
89, 91 ; Wales : Dowlais, i, 88. 

Bethlehem Iron Company's Bessemer Works, Bethlehem, Pa., i, 293 ; 
iii, 91 ; v, 212 ; ix, 259 ; xv, 347, 348, 349 ; Visit to, i, 12 ; v, 11 ; 
XV [Ixvii]. 

Bethlehem iron-mine, Levant township. Can., xii, 200. 

Bethlehem, Pa. : Chemical investigation of a Bessemer blow, ix, 
258 ; Damourite slate, iii, 414 ; Details of charges of blast-furnaces 
and converters, ix, 266, 267 ; Excursions to, ii [10] ; v, 11 ; Iron 
manufacture, iii [383] ; Lehigh Zinc Company's Works, i, 67 ; iii, 
128 ; Visits to, i, 12 ; v, 11 ; Meetings : August, 1871, Proceedings, i, 
10, Papers, i, 59 ; May, 1886, Proceedings, xv, Ixi, Papers, xv, 1 ; 
Tests for rails at steel-works, iii, 91. 



INDEX, VOLft, I TO XV. 43 

Betty Baker py rite-mines, Carroll County, Va., xii, 39. 

Beury & Williams coal-mine, Va., viii, 267. 

Beverly furnace. Porter ore-bank, Cripple Creek district, Southwest 

Va., XV, 749. 
Bibb County, Ala.: Brown hematites, xii [138], 155 ; xv [181, 183], 

201 ; Coal, xv, 211 ; Iron manufacture in, iii [388]. 
Bicheroux gas apparatus in puddling, viii, 164. % 

.Biddell & Wetherell, Harrison Reduction Works, Leadville, Colo., 

prices paid for silver-ore, ix, 257. 
Big Black Island, Winnipeg, Can., hematite, xiv, 691. 
Big coal-bed, Lackawanna basin, Pa., xi, 151 ; xv [703]. 
Big Cottonwood Callon, Utah, lead-ores, i, 124. 
Big Mountain coal-mine, Shamokin, Pa., xi, 158. 
Big Muddy, 111., coal, i, 226, 232 ; iii [389]. 
Big Pittsburgh silver-mine, Leadville, Colo., xiv [288]. 
Big Ridge, Scott County, Va., iron ores, viii [339]; xii [141]. 
Big Stone Gap, Wise County Va., coal-field, xv, 119, 120; Iron ores, 

viii [339] ; xv, 118. 
Big Tracy coal-bed, Pottsville, Pa., i, 266 ; xi, 145. 
Bilbao, Spain, iron-ore deposits, iii [372]. 
Billets (blooms) : Amount made with charcoal in the United States, 

xi, 79 ; From American bloomary process, viii, 539-544, 548 ; Made 

in Catalan forge from Chateaugay magnetite, ix, 72. 
Billings, analysis of Chateaugay magnetite, ix. 81. 
Billings, G. H., lite Properties of Iron alloyed with other Metahy v [49], 

447. 
Billings, Warren, first smelter of copper-slags in Pittsburgh, ix, 681. 
Billings's process of cold drawing, Inspection of, xi, 222. 
Billingsport, Gloucester County, N. J., clays, vi, 187. 
Bindheimite, viii, 52. 

Binding of In-Walls of Blast Furnaces (Chauven^t), x [125], 221. 
Bingen, Pa., Visit to, xv [Ixviii]. 
Bingham Cafion, Utah : Argentiferous lead-ores, i, 92, 110, 124, 126; 

ii, 17; Loss in smelting, ii, 25; iii, 100; Silver-district, v [177]; 

Smelting of ores, ii, 17 ; Sraelting-works, i, 125, 385 ; ii, 17 ; xi, 56. 
Biographical Notice of Martin B, Coryell (Raymond), xv [Ixxvii], 599. 
Biographical Notice of Louis Orunery Inspector General of Mines of France 

(Egleston), xii [10], 126. 
Biographical Notice of Oswald J. Heinrich (Raymond), xiv, [593], 784. 
Biographical Notice of (7. W. Siemens (Maynard), xii [451], 645. 
Biographical Notice of Benjamin Silliman (Hunt), xiii [595], 782, 
Biographical Notice of Sidney Gilchrist Thomas (Maynard), xiii [599], 

785. 
Biographical Notice of C. 0, Thompson (Mqen), xiv [13], 190. 
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Biotite in Germantown syenite, xi [375] ; In rocks of South Wales, xi, 
484 ; In the Syenitic granite of the New York obelisk, xi, 368, 372, 
374. 

Birch Run Ore-bank, South Mountain, Pa., i [138]. 

Birch-wood, Atialysis of, xi, 80. 

Birdsboro, Pa., E. & G. Brooke Iron Company, xiv, 784. 

^IRKINBINE, John, A Short Blast at the Warwick Furnace, ix [5], 51 ; A 
Tilting Ladle Car for Molten Metal or Slag, xv [Ixxviii] 685 ; Charcoal 
asafueljor Metallurgical Processes, xi [18], 78 ; Comparison of Blast- 
Furnace Records, xv [Ixvii], 147 ; Experiments with Charcoal, Coke, 
and Anthracite in the Pine Grove Furnace, Pa., viii [134], 168 ; Note 
on the Cerro de Mercado, xiii [3], 189 ; Notes upon the Drainage of a 
Flooded Ore pit at Pine Grove Furnace, Pennsylvania, vi [20], 174; 
Operation of Warwick Furnace, Pa., from August 27th, 1880, to Sep- 
tember 1st, 1885, xiv [595], 833 ; Pumping- Engines, v [48], 455 ; 
Roasting Iron Ores, xii [179], 361 ; Suspended Hot- Blast Stoves, iv, 
208 : The Distribution and Proportions of American Blast- Furnaces, 
xiv [320], 561 ; The Distribution and Proportions of Amei^ican Blast- 
Furnaces (second paper), xv [Ixxix], 690 ; The Production of Char- 
coal for Iron-Works, vii [116], 149; Kemarks on blast-furnace 
hearths and in-walls, iv, 186 ; Remarks on charging bells, xiii, 528 ; 
On Cripple Creek district, Va., xv, 754 ; On no-bosh furnace, xiii, 
498 ; On the destruction of forests for iron-making, vi, 204. 

Birmingham, Ala.: Furnaces, xv [183], [185]; iron-ores, xi, 243; 
xii [140] ; xv, 735, 759 ; Morris iron-ore, xiv, 179 ; Pyrites-deposits, 
xii [530] ; Visits to, vii [8] ; xiv, 15. 

Birmingham iron-mines, Jefferson County, Ala., xiv [79]. 

Bisbee copper-district, Arizona, xv, 32, 52 et seq. 

Bishop's platinum-works. Visit to, ix, 283. 

Bismarck silver-mine. Calico, Cal., xv, 723. 

Bismuth : Absence of bismuth in certain antimony -ores in Arkansas, 
viii, 44 ; Alloys of platinum and, xiii, 741 ; Effect on properties of 
iron, V, 453 ; Extraction from certain ores, i, 260. 

Bismuth minerals in San Juan County, Colo, (bismuthinite), xi, 189, 
190. 

Bismuth ores, list of, ix, 108. 

Bismuthinite in Arkansas, viii, 48. 

Bisulphide of iron. Effect of high temperature on, viii, 195, 196, 204. 

Bituminous coal (see also Coal): Amount consumed in 1880 in 
making pig iron, xi, 82 ; Analyses (see Analyses of coal) ; Cahaba, 
Coosa, and Warrior coal-fields of Alabama, xi, 236-247 ; Condition 
of sulphur in, ix, 656; Definition, vi, 449; In Mexico, x, 270-272; 
Machinery for washing, ix, 294; Production in the United States, 
ix, 294; Properties, vi, 432; Statistics of mining and production in 
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Bituminous coal — Continued, 

the United States, x, 149, 228; The available tonnage in Pennsyl- 
vania, X, 144. 

Bituminous shales : From flank of North Mountain, Pa., relation 
of fixed carbon to volatile combustible matter, vi, 448 ; In Meso- 
zoic formation in Virginia, vi, 254, 263, 273, 

Black -band iron-ore: In Carboniferous rocks, xii, 142; In Triassic 
rocks, xii, 143 ; In Southwestern Virginia, v, 88; In the United 
States, iii, 380. 

Blackband Iron- Ore in Wed Virginia (Sharpless), x [4], 80. 

Black Bay, Lake Superior, Metallic deposits of, v, 484. 

Black Brooke, Essex County, N. Y., charcoal kilns, viii, 387. 

Blackburg Coal Company, Montgomery County, Va., viii, 343. 

Black carbonate lead-silver ore. Eureka district, Nev., vi, 366, 368, 
376, 558. 

Black copper : Containing tellurium, x, 494 ; Ore knob process, x, 43. 
44. 

Black Hawk, Colo., Boston and Colorado Smelting Works, Descrip- 
tion of, iv, 276. 

Black Hills, Dak. : Discovery of gold, x, 87 ; Father de Smet gold-mill 
X, 89-99 ; Occurrence of gold and silver, x, 465-475. 

Black Range Mountains, N. M., x, 440. 

Blacktail Gulch, Black Hills, Dak., x, 468, 472. 

Black^vell, J. K., on the effect of imperfect ventilation in mines, viii, 
104. 

Blair, Andrew A., Determination of Phosphorus in Iron and Steel, iv 
[25], 212 ; Analyges of coals, viii, 186 ; Chemical work for United 
States Test Board, vii, 263 ; Method of determining manganese, x. 
102, 107. 

Blair County, Pa., brown-ores, xii [140]. 

Blair's process for iron-making, x, 287 ; for iron-sponge, ii, 175; xii, 
524. 

Blair, Thomas S., The Direct Process in Iron Manufacture, ii [12], 175 ; 
Open-hearth furnace at Glenwood, viii, 19. 

Blake crusher, vi, 478; viii, 551; ix, 427, 454, 695, 722; x, 97; Im- 
provements, xiv, 498. 

Blake, F. C, Assaying of Silver Bullions, x [125], 490; Note on the 
Estimation of Copper in Speise, ix [288], 316 ; Test-support for the 
English Cupellation Furnace, x [124], 220; The Use of Natural Gas 
in a Lead Blast-Fumace, xv [Ixxi], 661 ; Kemarks on the effects of 
mineral salts on plants, xv, 657. 

Blake, T. A., The Blake System of Fine Crushing, xiii [7], 210. 

Blake, Prof. W. P., Description of the System of Underground Trans- 
portaiion by Moving Chain, adopted at the Hasard Collieries, Belgium, 
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Blake, Prof. W. P. — Continued, 

ii [14], 203 ; Metallurgy of Nickel in the United States, xi [221], 
274 ; Mining and Storing Ice, xi [226], 339 ; Note upon the Manu- 
facture of Ferro- Manganese in Austria, iv [22], 216 ; Note on Tarvta- 
lite and Columbite in the Black Hills of Dakota, xiii [596], 696 ; 
Note on Zircons in Unaka Magnetite, vii [9], 76 ; Notes on Hydraulic 
Forging as Practiced at the Imperial State Railway Works, Vienna^ 
Austria, ii [13], 200 ; Notes on the Occurrence of Siderite at Gay 
Head, Mass., iv [17], 112; Provision for the Comfort and Health of 
Miners — Miners' Homes, iii [17], 218 ; Recent Improvements in Dia- 
mond Drills, and in the Machinery for their Use, i [29], 395; The 
Geology and Veins of Tombstone, Arizona, x [241], 334 ; The Iron- 
Ore Deposits of Southern Utah, xiv [594], 809 ; The Mass Copper of 
Lake Superior Mines and Methods of Mining it, iv [14], 110; The 
Ore-Deposits of Eureka District, Eastern Nevada, vi [14], 554; Tin- 
Ore Deposits of the Black Hills of Dakota, xiii [596], 691 ; Remarks 
on coke- making, i, 224 ; Oq Texas coals, ix, 495 ; On the diamond 
drill for deep boring, ii, 260; On the laboratories of the Massachu- 
setts Institute of Technology, i, 402; On the magnetite ores of New 
Jersey, ii, 325. 

Blanchard iron-mine, Pictou County, N. 8., xiv, 58. 

Bland County, Va. : Coal, viii, 343; Iron-ores, viii [338], 339; xii 
[140] ; Lead- and zinc-ores, viii [340]. 

Blandy, John F., On Evidence of Streams during the Deposition of the 
Coal, iv [16], 113; Stamp- Milh of Lake Superior, ii [13], 208; The 
Lake Superior Copper Rocks in Pennsylvania, vii [227], 331 ; The 
Mining Region about Prescott, Arizona, xi [226], 286 ; The Use of 
Anthracite Waste, v [48], 465 ; Topography, with Especial Reference ' 
to the Lake Superior Copper District, i [12], 75 ; Remarks on Stamps 
in Lake Superior copper-region, ii, 299. 

Blanket-sluices used in American silver mills, viii, 551. 

Blanzy coal-bed, France, i, 175. 

Blast : At Glen don limestone quarry, vii, 266 ; Comparison of fans and 
positive blowers, x, 482; Mechanical work performed in heating 
the blast, vi, 313; Mention of notable large blasts, vii, 267-270; 
Produced by Richard's jet pump, vi, 494; Volume of, for blast fur- 
naces, X, 497, 498. 

Blast-engines : In argentiferous lead-smelting, i, 101 ; Duty of blast 
engines, viii, 353 ; Of the Edgar Thomson Steel Works, viii, 353. 

Blast-furnace construction (see also Blast-Furnace Process and 
descriptibns of various works) : Alteration of shape in working, 
viii, 406; Binding of in-walls, x, 221; Blast-furnace gas-producer, 
Taylor's, ix, 309, 310 ; Blast-furnace sections of Cedar Point fur- 
nace after blowing out, vi, 170 ; Boiler-settings, xii, 204 ; Bosh 
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Blast-furnace construction — Continued. 

water-jackets, xiii, 31 ; Closed fronts, iv, 101, 180, 183, 370, 377; 
viii, 39 ; Cost in Cleveland JDistrict, England, vi, 520 ; Effect of 
outline on production, v, 348; Ferrie's system, applicability to 
American coals, i, 133; ix, 68; First one built in Connecticut, vi, 
222 ; Ford's, ii, 73; Furnace capacity in the United States, vii, 149; 
Furnace lines, iv, 182; Hearths, iv, 101; Hearths and in-walls, iv, 
178; Hot-blast stoves, i, 135; xiii, 725; xiv, 134, 159; xv, 78; 
Improved tuyere and pipe, vii, 162; Lining, iv, 181; Lurmann's 
cinder-block, iv, 101, 180, 183, 370, 377; Method of determining 
horizontal section, iii, 106; Monolithic hearths, iv, 186; New out- 
line for blast-furnace, viii, 408 ; No-bosh furnace, xiv, 88 ; Notes 
on the blast-furnace, viii, 404; Partial reconstruction of hearth 
while in blast, v, 92; Proper construction of hot-blast stoves, i, 135; 
ii, 73; Proper size of bells, vi, 171; Repairing the upper part of 
lining without blowing out, iv, 29; The Siemens-Co wper- Cochrane 
stove, vi, 465; Weimer's suspended hot-blast stoves, iv, 208; Whit- 
well's fire-brick stoves, iv, 372, 378; v, 80, 346; Zones of working, 
viii, 406. 

Blast-Furnace Economy (Howe), iii [17], 332. 

Blast-furnace hearth, chilled, xiv, 779. 

Blast Furnace Hearths and In-walls (Pechin), iv [14], 178. 

Blast-furnace of the Orozer Steel and Iron Company at Moanoke, Fa. 
(WiTHEROW), xii [10], 106. 

Blast-Furnace Practice (Constable), xi [226], 506. 

Blast-furnace process : Ability of charcoal to resist compression in 
furnaces, i, 316; ii, 72; Action of the hot blast, v, 56; A cure for 
chills, xi, 450; Akerman's researches on the consumption of heat in 
the blast furnace, i, 426 ; American and English furnaces compared 
as to capacity by measurement and capacity by weight, i, 314; 
American coke practice, ix, 66, 483; Analysis of blast-furnace 
• cinder, i, 146; ii, 75, 84; iv, 375; ix, 54, 74, 80, 83; At Dunbar, 
ii, 306; At St. Louis furnaces, France, vi, 192, 452 ; Calcining ores, 
i, 134 ; Charcoal, coke and anthracite as fuels, vii, 33; Coke as fuel 
for, xii, 212; Comparison of charcoal furnaces and those using min- 
eral fuel, xi, 83 ; Comparison of fuels, iv, 149 ; Comparisons of 
records, xv, 154-159; Comparison of results from open and closed 
tops, iv, 128; Comparison of results of furnace working, iv, 125; 
Comparison of the working of the Elk River (charcoal) and the 
Fle.tcher (anthracite) furnaces, vii, 35 ; Comparison should be made 
by cubic capacity, ix, 484; Consumption of wood (charcoal) per ton 
of pig iron, vii, 150; Deficient supply of fuel, xv, 430; Deposit of 
Cadmia in the upper part of a coke furnace, vii, 93 ; Description 
of working and product of the " A " furnace of the Edgar Thomson 
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Blast-furnace process — Continv^ed, 

Steel Works, viii, 348 ; Determination of limit of height and ca- 
pacity, i, 133 ; V, 68, 74, 346; DirX troubles, xv, 148, 149, 160 ; Dis- 
tribution of heat, V, 330; Economical working of several furnaces, 
ix, 494; Economy of fuel, i, 131 ; iii, 157, 332 ; iv, 119, 224 ; v, 71, 
351; Effect of different methods of charging, ii, 67, 78; iv, 129; 
Effect of dust in causing scaffolds, ix, 65, 67, 68, 69; Effect of hot 
blast on chilling properties of iron, v, 77, 79, 81 ; Effect of hot 
blast on heat in the .hearth, viii, 405; Effect of increased height 
on production, V, 330; Experiment of passing the gases through 
chambers of ore, v, 197 ; Explosions at blast furnaces, ii, 67, 
68, 306; Formation of cyanide of potassium, iv, 5; Formation of 
scaffolds, viii, 407; Gas analyses by Orsat apparatus, ii, 226; v, 487, 
621 ; vi, 169, 427 ; Gas analyses made at Cedar Point furnace, v, 
621 ; Graphic method of keeping blast furnace record, vi, 551 ; Heat 
production and requirement, iii, 163, 337; v, 620; Ideal working, 
ix, 482; Influence of lime and magnesia in the removal of sulphur, 
viii, 195, 201, 202; Mechanical work performed in heating the blast, 
vi, 313 ; Melting scaffolds, viii, 408 ; Necessity of careful distribution 
of stock, XV, 150; Normal furnace gas, ix, 485; Of spiegeleisen in 
Sweden, vi, 451 ; Opening a chilled hearth with the coal-oil blowpipe, 
XV, 417; Output of western furnaces, ix, G6, 295; Position of tuyeres, 
XV, 427; Production of ferro- manganese in Austria, vi, 451; Proper 
comminution of ores, i, 134; Proper relation of burden and coal, 
viii, 406; Radiation of heat, vii, 60; Regulation of the blast-furnace 
by the revolutions of the engine, xi, 474, 507-510; Relation of silica 
to alumina, ix, 17-21 ; Removal of scaffolds, ix, 41-48, 60-71 ; Scaf- 
folds, XV, 151, 161 ; Scaffold brought down by cannon-balls, ii, 60; 
Selection of iron-ores, xv, 436; Shape of furnace, xv, 428, 440; Short 
blast at Warwick furnace, ix, 51, 60 ; Silica of ash reduced to silicon, 
ix, 492; Smelting of titaniferous iron ores, xi, 159-164 ; Some things 
that affect the production of carbonic acid, v, 197 ; Statistics of furnace 
working (Thomas Iron Works), iv, 221 ; Sulphur reduced by heavy 
liming, ix, 492; Super-heated blast, iv, 378; v, 66, 74, 80, 346; Sus- 
ceptibility of different ores to reduction, v, 64 ; Taking off gases from 
center of furnace, i, 133; ii, 105; Temperature of blast, i, 135; ii, 
66y 73, 74; xv, 155; Temperature of furnace measured by grade of 
iron produced, v, 63, 77 ; Theory of combustion in the hearth, viii, 
175; Thermic conditions, viii, 404, 405; The substitution of coke 
and anthracite for charcoal, viii, 168; The working of three hearths 
at the Cedar Point furnace. Port Henry, N. B., viii, 34; Thoughts 
on thermic curves, v, 330 ; Treatment of scaffolds, xv, 425 ; Use of 
aluminous flux for siliceous ores and mill cinder, ix, 13-20; Use of 
Chateaugay magnetite, ix, 72-83; Use of dolomite as flux, i, 158; 
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Blast-furnace process — Continued. 

Use of high explosives to remove obstructions, x, 206 ; Use of high 
pereeDtages of lime, xi, 60; Use of red charcoal in blast furnace, vi, 
203, 205, 206, 208; Use of wood, vi, 203, 204; Use of superheated 
blast, fuel economy, ix, 482, 483, 487, 488, 489, 493, 494 ; Use of wood 
replacing charcoal, ii, 72; Velocity of gases, iv, 119; Way to avoid 
irregularities, xv, 419; Zinc collected from the hearth, vii, 98. 

Blast-Furnace Slag Cement (Bodmer), ii [8], 83. 

Blast-Furnace Slags (Robertson), i [15], 144. 

Blast-furnace slags : Analyses of, i, 146 ; ii, 75, 84 ; iv, 375 ; ix, 54, 
74, 80, 83; Method of subdividing, ii, 81 ; Relation of silica to 
alumina, ix, 17-21 ; Uses of, i, 206. 

Blast-Furnace Statistics (Church), iv [25], 221. 

Blast- Furnace with Bosh Water-Jackets and Iron Top (Wendt), xiii 
[7], 31. 

Blast-Furnace Working (Kennedy), viii [278], 348. 

Blast-furnaces: AtConsett, England (remarks of Mr. Whitwell), v, 
346 ; Boilers and boiler-settings for, xii, 204 ; East of the Hudson 
River in New York, Cornecticut, Massachusetts, Vermont and 
Maine, v, 216 ; For smelting argentiferous lead-ores (see also Smelt- 
ing works), i, 92, 93, 380, 393 ; ii, 17 ; iv, 48 ; ix, 457 ; Removing 
obstructions from hearths and boshes, xiii, 675 ; Sketch of early 
anthracite furnaces, iii, 152 ; Straight or no-bosh, xiii, 489 ; xiv, 88 ; 
Use of high explosives in, xiii, 670 ; Water-jacket smelters, xiii, 31 ; 
Blast-furnaces in America, xiv, 561 ; xv, 690 ; Spiegel-furnaces at 
Newark, N. J., xiv, 89 ; Blast-furnaces in the United States and 
in England, Various forms of, illustrated, xv, 421-446. Blast- 
furnaces OF THE United States : Alabama : Calhoun County ; 
Woodstock, XV, 182; Cherokee County; Tecumseh, xv [180], 181 ; 
Etowah County ; Gadsden, xv [185] ; Jefferson County ; Alice, ix, 
69 ; XV, 736, 739, Birmingham district, xv [185], Mary Pratt, xv, 
736, 739, 742, 757, Oxmoor, xv, 736, Sloss, xv, 736, 739, 741, Wil- 
liamson, XV, 736, 739, 741, 742, Woodward, xv, 736, 739,742; 
Talladega County; Alabama, xv [182]. Connecticut: Litchfield 
County ; Chapinville, v, 231, Cornwall Bridge, v, 231 ; vi [224], 
East Canaan, v, 231; vi, 222 [224], Huntsville, vi, 224— Hunt 
Lyman Iron Company, v, 231 — Kent, iv, 159, 163 ; v, 232, Lime 
Rock, V, 231 ; vi, 222-224, Salisbury, vi, 223, Sharon Valley, v, 
232; vi [224]. Georgia: Bartow County ; Carters ville-Diamond, 
V, 614; Dade County; Rising Fawn, vi, 464; xv [185], 757. 
Illinois: Cook County; North Chicago Rolling Mill Company, 
xiv, 362; xv, 156, 157, 439 [440], 446. Kentucky: Bath County ; 
Slate, xii [140]. Maine: Piscataquis County; Katahdin, ii, 225; 
V, 234. Maryland: Baltimore County ; Baltimore — Chesapeake, 

4 
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Blast-furnaces — Continued, 

xiii, 500. Massachusetts: Berkshire County; Cheshire, v, 232, 
Lanesboro, v, 232, Lenox, v, 233, Richmond, v, 233, Van Deusen- 
ville, V, 233, West Stockbridge — Pomeroy, v, 233. Michigan: 
Antrim County; Elk Rapids, iv, 124, 125; vii, 35; xi, 84; Barry 
County; Morgan, iv, 120, 123, 124. 125; Delta County; Fayette, 
iv, 124, 125; Ingham County; Pine Lake, xv, 155; Jackson 
County; Jackson Iron Company, iv, 183; Kalkaska County; 
Fletcher, iv, 124, 125 ; vii, 35 ; Lake County ; Deer Lake Com- 
pany, iv, 120, 124, 125; Marquette County; Marquette — Bay, iv, 
119, 123, 124, 125; vi, 208; Menominee County ; Vulcan, ix, 67; 
XV, 155; Van Buren County; Bangor, xi, 84; Wayne •County ; 
Wyandotte, viii, 72. Missouri: Crawford County; Midland, xiii, 
499 ; xiv [929] ; xv [440], 443, 444, 445, 446, 447 ; Dent County ; 
Sligo, xiv [929] ; St. Louis County ; St. Louis — Carondelet, i, 226, 
Meier, iv, 186. New Jersey: Morris County ; Chester, xiv, 88, 862, 
863 ; Passaic County ; Greenwood Lake — Ringwood, xiv [905] ; 
Sussex Counties ; Stanhope — Musconetcong Iron Company, i, 315 ; 
Warren County; Oxford, ii [317], 319. New York: Clinton 
County ; Plattsburgh — Norton, ix, 77 ; Columbia County ; Copake, 
V, 230 ; Dutchess County ; Amenia, iv, 158, Beckman — Clove 
Spripg Iron Works, v, 229, Chatham Village — Beckley, v, 230, 
— Millerton, v, 230,— Phoenix, v, 230,— Mount Riga, vi, 222, Was- 
saic, V, 229; xii, 91; Essex County; iv, 124, 125; Crown Point, 
viii, 57, Fletcherville, i [15], ii, 65; viii, 384, Port Henry — Cedar 
Point, iv, 369; v, 76, 347; vi, 170; viii, 34; ix, 41, 66, 494; xv, 
425, — Witherbee & Co., i, 316; Lewis County; Port Leyden, viii, 
170; Oneida County ; Franklin, xv, 156; Orange County ; Green- 
wood, iv, 159, 163; Rensselaer County; Albany — Corning Iron 
Company, i [14], Troy — Burden, i [14]; St. Lawrence County; 
Great Falls, i, 365. Ohio: Cuyahoga County ; Newburgh — Cleve- 
land Rolling Mill Company, xii, 207 ; Franklin County ; Columbus, 
ii [276]; Knox County; Mt. Vernon, xii, 506; Lawrence County; 
Ironton — Alice, ix, 69, Etna, ix, 68 ; Miami County ; Covington, 
ix, 13 ; Muskingum County, Zanesville, ii [276] — Ohio Iron Com- 
pany, XV, 152; Perry County; Moxahala, xii, 506, Shawnee, ii 
[276]; Hocking Valley, vii, 313, 315. Pennsylvania: Alleghany 
County; Pittsburgh — Carrie, xiv, 658, Clinton, viii, 13, 14; xiv, 
658, Edgar Thomson, viii, 14, 348; ix, 66, 70, 295 ; x, 495-498 ; 
xii, 218; xiii, 499; xiv, 658, 780; xv, 155, Edith, xiv, 658, Eliza, 
iv, 184; viii, 14; ix, 494; xiv, 658, Isabella, v [330]; viii, 14; 
xii, 205; xiv, 147, 658, 862, Lucy, ii, 59; v [330]; viii, 14; ix, 64; 
X [497] ; xiii, 45 ; xiv, 658 ; xv, 425, Superior, viii, 14; Schoeu- 
berger, viii, 14 ; xiv, 658, — Soho, vii, 44 ; viii, 14 ; ix, 494 ; xiv, 
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658; Bedford Couuty ; Six Mile Run, Riddlesburg, iii, 175; Berks 
County ; Birdsboro — E. & G. Brooke Iron Company, xiv, 784, — 
Moselem, viii, 169 ; Blair County ; Tyrone, viii, 323 ; Bucks 
County; Durham, xiv, 130 [858], 862; Butler County; Whites- 
town, i, 137 ; Cambria County ; Johnstown — Cambria Iron Com- 
pany, xii [212] ; xv, 159; Carbon County, Mauch Chunk — Weigh 
Lock, iii, 153; Chester County; Phoenixville, iii, 154, 156; 
Cumberland County; Pine Grove, i, 137, 142, 143; viii, 168, 170; 
Dauphin County; Harrisburg — Paxton, ix, 65; x, 133, Wister, 
X, 134, Steelton, ix, 63; Elk County; South Mountain, Cale- 
donia, i [138] ; Fayette County ; Dunbar, ii [13], 306; iv, 181 ; ix, 
64, 66 — Union, iii, 400, — Fairchance, viii, 220 ; Franklin Couuty ; 
Mont Alto, i, 139; viii, 170; Lackawanna County; Scranton, 
ix, 494; Lebanon County; Lebanon — Colebrooke, xii, 218, 
North Lebanon, ix, 494 ; Lehigh County ; Catasauqua, iii, 155, 
Hokendauqua — Thomas Iron Company, viii, 355; xv, 165; Mont- 
gomery County, Pottstown — Warwick, viii, 41 ; ix, 51, 60, 65, 494 ; 
xiii, 496, 499, 527 ; xiv, 833 ; xv, 147 et seq., 390 [440], 441, 443, 446 ; 
Montour County ; Danville, iii, 154, Columbia, iii, 155,.156, Grove 
Brothers, iv, 210, Roaring Creek, iii, 154; Northampton County, 
Glendon, i, 314, 315 ; v, 76, 347 ; Schuylkill County ; Pottsville— 
Pioneer, iii, 153,Valley , iii, 152 ; Westmoreland County ; Scottdale — 
Charlotte, iv, 184 ; Tennessee : Campbell County ; Emory Gap — 
Oakdale, xv [185, 743] ; Hamilton County; Chattanooga xv [185, 
742], 744, 745; Hickman County; Warner, xv, 192; Marion 
County; South Pittsburgh, xv [742], 743 ; Monroe County ; Citico, 
XV [742] , 744, 745 ; Rhea Couuty ; Dayton, xv [185], [742, 743] ; 
Roane County ; Rockwood, xv [178], 185, 190 [742]', 743 ; Vermont: 
Bennington County ; Shaftsbury, v, 234 ; Rutland County ; Pitts- 
ford, V, 23^ ; ix, 72 ; Virginia : Allegheny County ; Longdale, viii, 
[347] ; XV, 168, 169, Lucy Selina, vii, 339, Low Moor, viii [347] ; 
xii [527] ; Augusta County ; Mount Torrey, xii [20] ; Botetourt 
County, Arcadia, xii, 18 [20], Cloverdale, xii [20] ; Page County; 
Milnes Station — Shenandoah Iron Company, xii [20], 26 ; Pulaski 
County; Reed Island, xii [29, 31]; Richmond County ; Ivanhoe, 
xii, 38; xv, 748; Roanoke County; Roanoke, xii [527], Crozer, 
xii, 26, 106 ; xv [751] ; Rockbridge County, Buena Vista, xii [20], 
21,Cotopaxi,xii [20], Glenwood, xii [20], Goshen, xii [527], Ve- 
suvius, xii, 19; Wythe County; xii [22], Cedar Run, xii [31], 
Pierce's Falls, xii [32], White Rock, xii [28] ; Cripple Creek dis- 
trict. Porter ore-bank — Beverly, xv, 749 ; West Virginia : Fayette 
County ; Quinnemont, v, 92 ; viii, 265, 347 ; Wisconsin : Jackson 
County ; Black River, viii, 494 ; Rockland County, viii, 495 ; Sauk 
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County ; viii, 495. Other Countries : Austria : Eisenerz, i [165], 
Mariazell, i [165] ; Belgium : Seraing, v, 351 ; Canada: Nova Scotia — 
Bloomfield, xiv, 539, Nictaux, xiv, 539 ; Ontario, Madoc, xiv, 531 ; 
Quebec, Baie St. Paul, xiv, 520; Grantham xiv, 520; St. Francis 
River Mining Company, xiv, 520 ; England: Cleveland district, iii 
[163], 168,169, Clarence, i, 314, 315 ; iii [41] [157], 158, 159 [348] ; 
v,330; xiv, 368 ; xv [440], 441, 442, 446; Consett, iii [348] ; v, 346 et 
seq.; ix [480] ; xiv, 368 ; Ferrybill, v, 352; Ormsby, iii, 348; xiv, 
368 ; XV [440], 441, 442 ; Rosedale, v, 352 ; Stockton, Tees Bridge, v, 
353 ; France : Luxembourg, Esch sur TAlzette, v, 330 ; Marseilles 
—St. Louis, vi, 192; Ponzin, iii [157], 158, 159 ; Mexico: vi,398; 
Durango; Piedras Azules, xiii, 198, 205; Tula, xiii [202]; Scot- 
land: Muirkirk, iv, 163 ; Sweden: Norberg district, i, 462, 463; 
Styria: Wrbna, xv [440], 445, 446 ; Wales: Dowlais, viii, 355. 

Blasting : Accidents from, in the Corastock mines, viii, 92 ; Blasting 
compound exhibited by A. C. Rand, x, 123, 124; Blasting com- 
pounds used at Ste. Genevieve, Mo., x, 456 ; Effect on health of 
miners, viii, 113 ; Hercules powder, vi, 155 ; In hydraulic mining, 
vi, 85.; In Lake Superior copper-mining, vi, 290; Large blasts at 
the Glendon limestone quarry, x, 304 ; Method employed in tun- 
neling on Mariposa estate, California, vi, 155. 

Bledsoe County, Tenn., brown ores, xv, 196. 

Bleichsteiner's experience with spectrum analysis, i,89. 

Blende : Analysis, viii, 570 ; Deposits of, Joplin, Mo., viii, 166 ; In Silver 
Islet vein, viii [235] ; Occurrence in zinc mines,'near Bethlehem, 
Pa., i,68. 

Bleton, Bartholemy, expert with the divining rod, xi, 431, 434. 

Blind coal, vi, 431. 

Bliss hematite-mine, Berkshire County, Mass., v, 228. 

Block coal of Indiana, i, 225 ; Analysis, iv, 100 ; Coking, iii, 38 ; iv ; 
99 ; Compared with western lignites, iv, 304 ; Mining, i, 230 ; Mining 
leases, i, 230 ; Trade in, i, 225 ; Use in blast furnace, i, 226 ; Use in 
rolling mills, i, 228 ; Use on railways and steamboats, i, 229. 

Block House coal-mine. Cape Breton, N. S., xiv, 548, 553, 557, 
558. 

Block Silver gold- and silver-mine. Engineer Mountain, Sau Juan 
County, Col., xi [170]. 

Blocktail placer. Black Hills, Dak,, x, 472. 

Block- Tin Resulting from the Distillation of Tin Amalgam (Richards), 
xi [221], 235. 

Blockton coal-mine, Cahawba field, Ala., xv, 194. 

Bloody Run, Pa., hematite, iii, 174. 

Bloomary furnace. Construction of, viii, 518. 
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Bloomary iron, adapted to open-hearth process, viii, 588, 550. 
Bloomary process for making iron direct from the ore, viii, 515. 
Bloomaries: Capacity in the United States, vii, 149 ; Of northern 

New York, viii, 515. 
Bloomfield blast-furnace, N. S., Can., xiv, 539. 
Bloomfield gas-well, Ontario, N. Y., xv, 524. 
Blooms (billets) : Amount made with charcoal in the United States, 

xi, 79 ; From the American bloomary process, viii, 537-544, 548 ; 

Made in Catalan forge from Chateaugay magnetite, ix, 72. 
Bloomsburgh, Montour County, Pa., fossil ore, xii [140]. 
Blossburg coal-mine, Arnot, Tioga County, Pa., xii, 324. 
Blount County, Ala., brown ores, xv [181]. 
Blount County, Tenn., brown ores, xv [178], 196. 
Blount Springs water, Ala., Analyses of, xii, 171. 
Blower for laboratory, vi, 494. 

Blo'wers, comparative efficiency of fans and positive blowers, x, 482. 
Blov^ing-dov^n, a remedy for scaffolds, ix, 62, 63. 
Blov^ing-engine, water-pressure, vii, 339. 
Blov^ing-engine, Weimer's, xii, 107. 
Blov^ing-in of the "A" furnace of the Edgar Thomson Steel Works, 

viii, 349. 
Blowing-out with limestone, vi, 169. 
Blow-pipe, kerosene or hydrocarbon, use of in removing scaffolds, ix, 

70; xiii, 675; xiv, 780; xv. 417. 
Blows. (See Shocks.) 

** Blue Billy" iron-ores, xv, 191 ; Analysis of, xv, 206. 
Blue Gravel gold-mine. Succor Flat, Yuba County, Colo., vi, 43, 95. 
Blue Hill, Me., the working of the Paddock separator, viii, 153. 
Blue iron-mine, Ringwood, N. J., ii, 322. 
Blue Monday gold- and silver-mine, Tombstone, Ariz., x, 344. 
Blue Mountain, Anniston, Ala., manganese ores, xv, 207. 
Blue Point gold-mine, Succor Flat, Yuba County, Colo., vi, 43, 86, 94. 
Blue powder from zinc works, used in analytical chemistry, vi, 509. 
Blue process of copying tracings, vi, 197. 
Blue Ridge : Minerals on the west flank, in North Carolina, vii, 83 ; 

in Virginia, x, 477. 
Blue Ridge Springs, Entertainment at, xii, 10. 
Bluestone Flat-top coal-field, Tazewell County, Va., xiii, 237. 
Bluestone used in milling in southern Utah, ix, 32. 
Blue stamp-mill, Gilpin County, Colo., i, 41. 
Blue Tent gold-mine, Nevada County, Cal., vi, 94 ; Depositions of 

quartz at, viii, 452. 
Blue vitriol, manufactured in the converter, xii, 276. 
Board iron-mine, N. J., ii [316]. 
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Boatv^right's, Scott County, Va., iron-ores, viii [339]. 

Bobtail stamp-mill, Central, Colo., ix, 97 ; xi, 40-42, 48, 49-51, 54. 

Bobtail gold- and silver-mine, Colo., Visit to, xi [10]. 

Bob Wolf antimony-mine, Ark., viii, 42. 

Boca Nueva silver-mine, Mex., xii, 552. 

Bochum (German) steel rails, Analysis of, xi, 201. 

Bodie gold- and silver-mine, Mono County, Cal., xv, 729. 

Bodie gold-rock, xi, 35. 

BoDMER, J. J., A Process for Distintegrating or Subdividing Iron, ii [8], 
79; Blast-Pumace Stag-Cement^ ii [8], 83; The Manufacture of 
Compressed Stone-Bricks, ii [8], 85 ; The Mode of Subdividing and 
Special use of Subdividing Blast-Furnace Slag, ii [8], 81. 

Body required in flange and web of rail, ix, 602. 

Bofor's Company's Steel Works, Wermland, Sweden, ix, 314. 

Bog iron-ores (see also Iron-ores, Hematites, and Limonites) : Cohr- 
' ado: San Juan County ; xi, 169 ; Nevada : Eureka County ; Ruby 
Hill, Jackson mine, i, 121 ; Wisconsin: viii, 496. Other Coun- 
tries : Nova Scotia : Pictou County, xiv, 62. 

Bog iron-ore in tertiary rocks, xii, 143. 

Bohemia, Austria; Coal-fields, iii, 369; iron-ores, iii, 370; ore dress- 
ing and smelting at Pribram, ix, 420. 

Bohm & Co.'s smelting works at Argenta, Mon., i, 128. 129, 131. 

Boiler account of Edwin Thomson Steel Works, vi, 525. 

Boiler-plate : Analysis of, xiii, 688. 

Boiler-plate, Steel, xii, 661 ; Tests of, xii, 315 ; Failure of steel, xiv, 
812 ; Soft steel for, xiv, 826; Steel, specifications for, xiv, 830. 

Boiler-scale, Carbonate of soda used for the prevention of, viii, 279.. 

Boiler-setting, Flannery's, for the prevention of smoke, x, 212. 

Boilers and Boiler-Setting for Blast-Furnaees (Gordon), xii [178], 204. 

Boilers, lines of weakness in, xi, 234. 

Boller, a. p.. On the Need of a National Board for Testing Metals of 
Construction, x, 380. 

Bollinger County, Mo., brown-ores, xii [139], 

Boltrholes, square and oval, ix, 199, 581. 

Bolts and screw-threads, experiments with, xiv, 90. 

Bonanza gold- and silver-mine, Poughkeepsie Gulch, San Juan County, 
Colo., xi [170]. 

Bond's lead-furnace, Morgan County, Mo., v, 322. 

Boneblack in purification of illuminating gas, viii [136]. 

Bonita stamp-mill, Tuolumne County, Cal., i, 46. 

Bonn, Germany, iron-ores, iii [370], 371. 

Bonne-Terre lead-mines. Mo., Excursion to, xv, Ixxiv. 

Bonney, Professor, on the geology of South Wales, xi, 504. 

Bony coal-bed, Panther Creek basin, Pa., xi, 142. 
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Booker & Co., C^rdifT, preparation of thio sheets of iron, vii, 91. 

Boomerang gold- and silver-mine, San Juan County, Colo., xi, 180. 

Boon's Path, Lee County, Va., iron-ores, viii [339]. 

Boonton, N. J., iron manufacture, iii [383]. 

Booth & Garrett, Analyses by, viii, 340 ; ix, 39, 40. 

Booth, Garret & Blair, method of copper-analysis, xi, 126. 

Booth steel-capped rails, vii, 82. 

Boracic Acid in Lake Superior Iron-ores (Egleston), v [10], 131. 

Bore-holes : Pennsylvania : Columbia County; Montana, v, 308 ; Lu- 
zerne County; Hazeltou, v, 308, Pittston, v, 308, Wilkesbarre, v, 
308; Northumberland County; Mt. Carmel, v, 308; Schuylkill 
County ; Ashland, v, 308, Delano, v, 308, Mahanoy City, v, 308 ; 
Black Creek basin. Go wen, xi, 147. 

Bore-holes of the Wyoming Valley, xv, 640. 

Boring (see also Drilling), cost of different systems, ii, 253. 

Bornite in Carroll County, Md., ix [35]. 

Borsig's Works, Silesia, Garden for workmen at, iii, 223. 

Boss silver-mine. Calico, Cal., xv [724]. 

Boston and Colorado Smelting Works (Egleston), iv [25], 276. 

Boston and Colorado Smelting Works, at Argo, Colo., i, 320 ; iii, 313 ; 
ix, 257 ; x, 436 ; xii [40] ; xiii, S6 ; Visit to, xi, 22. 

Boston and Lowell Railroad, special car offered by, xi, 227. 

Boston Art Museum, invitation to, xi, 222. 

Boston gold-mine, Wolsey's Flat, Nevada County, Cal., vi, 42. 

Boston, Mass., inspection of sewage system, xi, 222 ; Meetings : Feb., 
1873, .Proceedings, i, 28; Papers, i, 331 ; Feb., 1883, Proceedings, 
xi, 217 ; Papers, xi, 229 ; Visit to Norway Iron Works, xi, 222. 

Boston mill. Tombstone, Ariz., x, 335. 

Botetourt County, Va., iron manufacture, iii, 388 ; Red hematite, 
xii [138]. 

Bottoms for Bessemer converters ; iv, 132, 135 ; Holley*s system, iv, 
134; Manness's, ix, 388. 

Boulder copper-mine, Clifton district, Ariz., xv, 36. 

Boulder County, Colo. : Analyses of tellurium minerals, vi, 506 ; 
Silver district, v [177] ; Telluride of gold and silver in, i [316] ; 
Tellurium ores, iv, 277. 

Boulder group in Mesozoic formation in Virginia, vi, 252, 256. 

Bourbonnais, province of France, iron manufacture, iii, 368, 

Bouve, Mr., Boston, Mass., Entertainment by, i [29]. 

Bouyer and Union ditch, Yuba County, Cal., vi [60], 62. 

Bo'W River, British Columbia, anthracite, xv, 709. 

Bower, A. S., Bower-Barff Process, xi [222], 329. 

Bower furnace, for making rustless iron, xi, 338. 

Bower-Barff Process (Bower, A. S.), xi [222], 329. 
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Bow^er-BarfT process, as applied to mercury condensers, xiv, 217. 

Bowers, W. H. H., A Silver Amcilgamaiion'miUj xii [450], 

Bowie, A. J., Jr., Hydraulic Mining in California, vi [9], 27; Notes on 

Oold-Mill Construction, x [5], 87. 
Bowkley coal-bed, Nanticoke basin. Pa., xi, 150. 
Bowling Green. Forge, Lee County, Va., Iron-ores, viii [339] ; xii 

[141]. 

Bowman, Amos, Mining Developments on the Northwestern Padfie Coast, 
and their Wider Bearing, xv [Ixxviii], 707. 

Bov^man reservoir, Nevada County, C«>1., vi, 78. 

Bo'winan's coal-mine, Quemahoning, Pa., xii [476]. 

Bov^man Dams (Hydraulic Mining), vi, 76, 78. 

Bow RON, W. M., The Geology and Mineral Resources of the Sequatchie 
Valley, Tennessee, xiv [12], 172 ; The Practical Metallurgy of Ti- 
taniferous Ores, xi [20], 159. 

Boyd, Colonel, Coal operations in Wythe County, Va., viii, 343. 

Boyd, C. R., The Economic Geology of the Bristol and Big Stone Gap 
Section of Tennessee and Virginia, Pursuing the General Course of 
the South Atlantic and Ohio Railroad, xv [Ixiv], 114 ; The Mineral 
Resources of Southwestern Virginia, viii [284], 338 ; The Mineral 
Wealth of Southwestern Virginia, v [16], 81 ; The Ores of Cripple 
Creek, Va., xii [9], 27 ; Utilization of the Copper and Iron Sulphides 
of Virginia, North Carolina and Tennessee, xiv [12], 81. 

Boyd County, Ky., Iron-ores, iii, 386 ; xii [141]. 

Boyd's Hill gas-well, Pittsburgh, Pa., xiv, 649. 

BoYER, J. L., Remarks on blast-furnace hearths and in-walls, iv, 186. 

Boyertown, Berks County, Pa., Iron-ores, iv, 323 [325] ; ix, 55 ; xiv 
[879]. 

Boyle, Robert, on the divining-rod, xi, 422. 

Boynton silver-mine, Newburyport, Mass., iii, 445. 

Braceville township, Grundy County, 111., coal, iii [189], 193, 194, 
200. 

Bracquegnies, Belgium, Shaft sunk and tubbed by the Chandron 
process, v, 123, 131. 

Braddock, Pa., Visit to Edgar Thomson Steel Works, xiv, 604. 

Bradford County, Pa., Coal, x, 153, 155 ; Fossil-ores, xii [141]. 

Bradford Oil-District of Pennsylvania (Ashburner), vii [233], 316. 

Bradford oil-district. Pa., x, 358 ; xiv, 420 [425], 432, 433 [651] ; 
XV, 519. 

Bradley County, Tenn., Red fossil ores, xv, 203. 

Bradley's insulatedrair pipe-covering, xv, 619, 620, 624. 

Bragge's statement, concerning use of spectroscope, i, 87. 

Braidwood, Wilmington township, 111., Coal, iii, 189, 191, 193, 194, 
196. 
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Brainerd, Alfred F., Colored Mining Labor y xiv [13], 78 ; Hema- 
tite of Franklin County , Vt, xiii [599], 689 ; Note on Deposit of 
Fire-Sand in Clinton County, N, F., xiv [595], 757. 

Bramwell, J. H., Partial Reconstruction of a Furnace Crucible while in 
Blast, V [16], 92 ; The Pocahontas Mine Explosion, xiii, 237 ; Re- 
marks on New River coke, viii, 265 ; Erection of coke ovens on 
the Quinnemont, West Va., seam, viii, 266. 

Branch hematite-mine, Berkshire County, Mass., v, 227. 

Brandt coal-mine, Milford, Pa., xii [476], 

Brass : Effect of coal on, viii, 401 ; In journal-bearings, viii, 274. 

Brattice in mines, viii, 100. 

Braun furnace for burning anthracite culm, v, 466. 

Brazil, Clay County, Ind., Block coal-field, i, 226, iv, 99, 304 ; Ex- 
cursion to, iii, 7 ; Furnaces using block coal, i, 227 ; Iron manu- 
facture, iii [389] ; Pig iron produced at furnaces, i, 227. 

Brazil, South America : Discovery of gold in grass roots, vi, 33 ; 
Stamp-mills, compared with American, i, 49. 

Brazos coal-bed, Tex., ix, 496 et seq, 

Brazos Coal-field, Texas (Ashburner), ix [285], 495. 

Breaker, coal, Waste of coal in, i, 407. 

Breaking anthracite coal, i, 407 ; iii, 135; iv, 467, 

Breaking of rails : Breaking of a rail near Cologne, ix, 218 ; Due to 
chemical defects, ix, 366; Due to straightening, ix, 211. 

Breaking-test (see also Tensile strength), ix, 209, 236, 246. 

Breckenridge coal-mine, Eagle Passfield, Tex., xiii, 400, 401. 

Breece Hill, Leadville, Colo., Hematite deposit on, xiv, 270. 

Breiningerberg, Germany, Use of four sieved jigs, vi, 487. 

Breinig's iron-mine, Allentown, Pa„ iii [414]. 

Breslau, Germany, Iron ores, iii, 371. 

Bretagne, France, Iron ores, iii, 368. 
brewer gold-mine, Chesterfield County, S. C, x [476] ; xii [100]. 

Brick-clay : In New Jersey, vi, 183 ; In Wisconsin, viii, 502. 

Bricks : Analysis of red bricks used in smelting titaniferous ores in 
England, xi, 160 ; From blast-furnace slag, i, 212 ; ii, 85. 

Brick works of G. A. Duncan & Co., Colo., Visit to, xi [22]. 

Bridge specifications of the New York, Lake Erie and Western Rail- 
road, X, 377. 

Bridge steel, ix, 380. 

Bridge works in Allegheny County, Pa., viii, 26 ; xiv, 670. 

Bridgeborough, Burlington County, N. J., Clays, vi, 186. 

Bridgeport coal-mines. Cape Breton, N. S., xiv [323]. 

Bridgeport, Gloucester County, N. J., Clays, vi, 187. 

Bridgeport, or South Chicago, Bessemer works at, v, 211. 

Bridge v^ater copper-mine, Somerville, N. J., v, 168. 
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Bridgman, H. L., Letter to Secretary, xii, 179. 

Brigg's stamp-mill, Black Hawk, Colo., ix, 97. 

Brilliant oil-refinery, Visit to, viii [7]. 

Bristol & Daggett's smelting works, at Bingham Canyon, Utah, i, 

125, 385 ; ii, 17. 
Bristol coal-field, Eng., viii, 222. 
Bristol County, Mass., anthracite coal, xiii, 517. 
Bristol, Nev., silver district, vi, 345. 
Bristol iron-mines. Can., xii, 195. 

Britannia-metal, Experiments of Prof. Silliroan on, viii, 402. 
British American Mining Company, viii, 227. 
British Columbia : Coal and iron deposits, xv, 709 ; Gold deposits, 

XV, 707. 
British North America: Catalogue of official geological reports, 

vii, 457 ; Supplement I, viii, 466, 467 ; Supplement II, ix, 621. 
Brittleness of steel rails, xi, 200. 
Brixton, J. Blodgett, Phosphorus in the Ashes of Anthracite Goal, i 

[26], 298 ; The Composition of Flue-Deposit, v [11], 94 ; The Deter- 

ruination of Combined Carbon in Steel by the Colorimetric Method, i 

[23], 240 ; Water in Coals, v [16], 97 ; Remarks on Analyses of 

iron rails, i,233 ; On coal analysis, i, 231 ; On Cornwall ores, i, 232; 

On the endurance of iron rails, v, 116 ; On the lignites of the West, 

i, 223; On tests of steel, ii, 122; Analysis of Quinuemont coal, 

viii, 266. 
Brixlegg copper-smelting works, Austrian Tyrol, exhibit at Vienna 

Exposition, ii, 138. 
Broad Ford, Visit to coke works and mines at, viii [8], 
Broadhead, Prof. G. C, TAe Southeastern Missouri Lead- District, v 

[10], 100. 
Broadmeadow, Blister steel made in Pittsburgh by, in 1829, viii, 17. 
Broad Top, Pa. ; Coal, iii, 172, 173, 174, 182 [384] ; xii, 323 ; xiii^, 

332; Analyses, iii, 173, 178 ; Washing and coking, iii, 172, 178 ; 

Iron ores, analyses, iii, 174, 179. 
Brockville, Can., pyrites-deposits, xii [530]. 
Brodie, W. M., erection of Batopilas mill, x, 302, 
Brodie's furnace for distilling zinc-silver-lead alloy, iii, 325. 
Broken Arrow, coke, Cedartown Company, Ga., xv, 195. 
Broken Stay-Bolts (Ayres), ii [13], 172. 
Bromine : As an absorbent of sulphuretted hydrogen and sulphur 

dioxide, ix, 659 ; Used for determining sulphur in sulphides and in 

coal, vi, 449 ; viii, 569 ; In steel, xii, 507. 
Brook silver-mine, Hancock County, Me., vii, 353, 355, 356. 
Broolce Iron Company's Steel-works (Clapp-Griffiths), Birdsboro, Pa., 

xiv [922]. 
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Brookfield iron-mioe, Warren County, N. J., ii, 319. 

Brookside colliery, Pa., Excursion to, v, 18. 

Brookville coal-bed, Pa., x, 159-160; xiv [23], [643]. 

Brooks, Major T. B., The Method and Cost of Mining the Red Specular 
and Magnetic Ores of the Marquette Iron-Region of Lake Superior y i 
[18], 193; Bemarks on the geology of- Wisconsin, viii, 479, 483, 
484, 492, 493 ; Beports and maps of Lake Superior region, ix, 9. 

Brooks's coal, Hocking Valley, Ohio, ii, 274, 275, 276. 

Brosa silter-ores, Batopilas, Mex., x, 294, 298, 299. 

Brotherline's coal-mine, Clearfield township, Cambria County, Pa., 
viii, 75. 

Brown & Cochran, Visit to coke- works of, at Hickman Bun Junc- 
tion, viii [8], 

Brown, A. J., Carboniferous Coal in Nevada^ iii [5], 31 ; The Forma- 
tion of Fissures and the Origin of their Mineral Contents , ii, 215. 

Brown coal (see also Lignite), In Texas, x, 272 ; Properties, vi, 432. 

Brown Coals of Utah and Adjoining Territories (Engelmann), iv [25], 
298. 

Brow^n, Dr. C. O., discoverer of silver-vein on Jarvis*s Island, Lake 
Superior, viii, 230. 

Brow^n County, Wis., Iron manufacture, iii [390]. 

Brown Deer, Whitefish Bay, Wis., Cement-rock, viii, 507. 

Brow^n, Gerald C, discoverer of vein on Silver Islet, viii, 231. 

Brown hematite (see Limonite and Iron-Ores) : Occurrence in the 
United States, iii, 380 ; Of Alabama, xi, 239, 243, 244, 246 ; Of 
the Cumberland Valley, iii, 410 ; Of Northampton County, Pa., 
Shaft-surveying in, vii, 139; Of South Mountain, Pa., i, 136. 

Brown Hematite Ore-Deposits of South Mountain, between Carlisle, 
Waynesborough, and the Southeastern Edge of the Cumberland Valley 
(Harden), i [15], 136. 
^rown Hill iron-mine, Cripple Creek, Va., xii [28], 34. 

Brown, Walter Lee, A Complete Gas Assaying-Plant, xiii [4], 26. 

Brown's Valley, Ala. : Brown hematites, xii [138] ; Geological forma- 
tion of, xii, 160. 

Brownsville coal-bed, Pittsburgh, Pa., xiv, 626. 

Bruay, Pas de Calais, France, Shaft sunk and tubbed by the Chaudron 
process, v, 123, 131, 

Bruce Coal Company, Braceville, Grundy County, 111., iii, 200. 

Bruce copper-mines. Lake Huron, v, 473 ; viii, 228; xiv, 692. 

Bruckner Cylinders (Cone), iv 1 25], 226. 

Bruckner's cylinders for roasting ore: xii, 47, 50; Improved, xiv, 
576. 

Bruckner, William, Bemarks on the Bruckner revolving furnace, ii, 
299* 
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Bniek/ier Revolving Furnace (Locke), ii [12], 295. 

Bninsv^ick County, Va., Mesozoic deposits, vi, 229. 

Bninsv^ick starop-mill, Nev., xi, 322. 

Bbunton, D. W., a New System of Ore-Sampling^ xiii [699], 639. 

Brush Creek coal-bed, Pa., x, 150, 155. 

Brush Creek coal-miDe, Sequatchie County, Tenn., xiv, 177. 

Brush Creek, Montgomery County, Va., Gold deposits in, xiv, 83. 

Brush Creek stamp-mill. Sierra County, Cal., i, 47. 

Brush, C. F., On the Compression of Oases, iv [17], 116. 

Brusher, McCulloch & Co.'s works, Harrisburg, Pa., x, 137. 

Bryan, T. B., Entertainment at Idaho Springs, xi, 17. 

Bubbles in steel : A cause of weakness, ix, 568 ; Persistence of, ix, 
567. 

Buchanan County, Va., Coal, viii, 343. 

Buck & CunlifTe's coal-mine, Chesterfield County, Va., iv [309]. 

Buck Mountain coal-bed, Pottsville basin. Pa., xi, 141 et seg. 

Buck Mountain coal-mine, Drifton, Luzerne County, Pa., vii, 213. 

Buck Mountain, Grayson County, Va., Granite, v, 83. 

Buck, Stuart M., Notes on the Hard Splint Coal of the Kanawha Val- 
ley ^ X [4], 81 ; The Pocahontas Mine-Explosion, xiii, 237. 

Buckeye claim, Eastern Nev., vi, 348. 

Buckeye location, Black Range Mountains, N. M., x [441]. 

Buckeye mine. Southern Utah, ix, 27, 29. 

Buckfield Island, Hancock County, Me., Magnetic iron-ore, xii [132]. 

Buckhorn iron-mine, Cape Fear River, N. C, xii [135]. 

Buckhorn, Va., iron-ore, viii [339]. 

Buckingham County, Va., Mesozoic deposits, vi [237]. 

Buckingham township, Can., Apatite in, xiv, 495. 

Buckshot-Iron (Dewey), vi [13], 499. 

Buckw^heat zinc-mine, Mine Hill, Sussex County, N. J., v, 581. 

Buddie, The Linkenbach, xi, 475 ; xii, 65. 

Buddies used at Clausthal, vi, 488. 

Buel & Bateman's smelting works at Little Cottonwood CafLoo, 
Utah, i, 127. 

Buena Vista furnace, Rockbridge County, Va., xii [20], 21. 

Buena Vista silver-mine, Mex., xii [543, 546]. 

Buffalo gold- and silver-mine, Atlantic district, Alturas County, 
Idaho, V, 470. 

Buffalo, N. Y., Iron manufacture, iii [382]. 

Buffalo lead-furnace, Morgan County, Mo., v, 321. 

Buhrstone in Alabama, x, 322. 

Buhrstone iron-ore, xiv, 645. 

Building stones in Hudson's Bay territories, xiv, 697* 

Building stones of Wisconsin, viii> 507. 
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Bullion: AasfcTinr :c S!lv«- hi:L):iik, x, 4^i*i : C:iT.aar:TJi;3*-« ^' :>. hft««^ 

Tc^iLbsMnie itili*^ xi. f'i*, Iv*"^ ; Pr:»d;)«vi in P*:^*"^ p?vvi«5^ xv T;^ ; 

of base bulli:»ii bv eiecmiHrr, x, S12. 
Bullion Cl-ti, Rfs^-piice of In=<i;tcte by, rii: ^^^3- 
Bullion Bavise; ExpeiiTDcsts on elecsrkau adirny <4 iMY^vv^.h-^ xiiu 

429. 
Bullion alrer-miDe, Coai5i4>ck loae, Xev^ Tii [-^T] ; vi;u »"^^ 
Bullitt C>aDtT, Kt- Iixmi mjiDuikciare^ iii, SnIn. 
Bullm^iacker aiTer-lead mine* Eareka^ XeT«« i, 12U 
Bully Bneno goM-mine, PrescoM, Arir^ xi. •>i^. 
Bultfiontein diAmond-mine, Gnqiudjiiid WesU 0»|ie Colony^ S^nuK 

Africa, xt, 39d, 4C»6, 413, 414. 
Bunker Hill mining district. Lander Coanty, XeT., ii, 218, 
Burden Iron Works, Troy, X. Y., Visits to, i [14] : xii, 17»\ 
Burden, Mr. and Mrs. J. A., Reception to members of the Institute^ 

viii [278, 284] ; xii, 175. 
Bureau of Eograving and Printiog, Washington^ Visit to, x ['«^4r>]« 
Buried vaUeys: Newport Creek, xv [703]; Wyoming, xv, iUO [703], 

705. 
Burke Coanty, N. C, magnetic iron-ore^, xii [133], 
Burleigh air-compressors used in the Muscouetcong Tunnol, iii, '240. 
Burleigh drills, iii, 147 ; Used in copper-mining on Lake Superior) 

Ti, 290 ; Used in Rothschonberger Stollen, vi, 540. 
Burned iron, viii, 398. 

Burns gas-well, Butler County, Pa., xiii, 543, 544, 
Burnet County, Texas, Magnetic iron-ores, xii [134]. 
Burning Moscow silver-mine. Calico, Cal., xv, 722. 
'* Burning Spring," W. Va., Account of, xiii, 541, 
Burnishing and Ductilizing Steel (Reese), ix [285], 518. 
Burns & Co.'s stamp-mill, Tuolumne County, Cal., i, 46. 
Burns's Gulch, San Juan County, Colo., xi [170]. 
Bursting of gun, from Fort Pitt foundry, x, 404. 
Burtis, Mr., Remarks on the Wickersham process of refiuing pig-Iron, 

i, 329. 
Bush Creek, Floyd County, Va., Gold, viii, 342. 
Bush Hill Iron Works, Philadelphia, Pa., v [208]. 
Butler County, Ky., Carbonates and brown-ores, xii [142], 
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Butler County, Mo., Brown ores, xii [139]. 

Butler County, Pa, Coal, x, 152, 153, 156, 161 ; Natural gas, xiii, 543, 

544, xiv, 668; Oil, x, 356; xiv, 424 [425], 431, 647, 668. 
Butler Mine Fire Ca/-ojf (Drinker), vii [116], 159. 
Butte County, Cal. : Placer mining, vi [29] ; Spring Valley Gravel 

Mining Claim, i, 371 ; Stamp-mills, i, 48. 
Butte, M)nt., Smelting of silver-copper ores containing manganese, 

xi, 59. 
Butte, Va., Iron-ores, viii [339], 
Butte Reef, Utah, ix, 22, 24. 
Butt's oil-well, McKean County, Pa., vii, 317. 
Bygrove iron-mine. South Sherbrooke, Can., xii, 197. 
Byram iron-mine, Morris County, N. J., ii, 323. 

Cabarras County, N. C. : Carbonate iron-ores, xii [134] ; Gold, ix, 637. 
Cables, Wire, at Lake Superior copper-mines, injured by coal tar, vi, 

297. 
Cabot, John W., Note on Manganese in Bessemer Rail Steely x [241], 

302 ; The Influence of Temperature in Steel-Making upon the Behor 

vior of the Ingots in Rolling^ xiv [13], 84 ; Discussion of Chemical 

Methods for Analyzing Rail-Steel, x, 189. 
Cabral's system of injecting combustible gases into the blast furnace, 

ix, 71. 
Cadmia, Analyses of, vii, 97. 
Caesius on the divining-rod, xi, 421. 
Cahaba, Ala., coal-field, ii, 144 et seq, ; iii [387] ; xi, 239-247 ; xii, 

152; XV [193], 194, 211 [737]; excursion to, vii, 8. 
Cahaba Valley, Ala., brown hematita, xii [138], 156. 
Cairns, F. A., determination of oxide of copper in the presence of a 

large amount of metallic copper, viii, 446. 
Cairo, building stone of numulitic limestone, xi, 363. 
Caking coal, vi, 432. 

Calabogie Lake iron mines. Can., xii, 198. 
Calamine in the Bassic mine, Colo., xi [114]. 
Calamites in Mesozoic formation in Virginia, vi, 242, 254, 255, 261, 

264. 
Calaveras County, Cal., placer-mining, vi [29] ; Telluride of gold and 

silver, i [316]. 
Calcareous coke in the blast-furnace, viii, 201. 
Calcining iron-ores in Northern New York for the bloomary process, 

viii, 517. 
Calcium chloride used for extracting sulphur, xiii, 375. 
Calcium sulphate in coal, ix, 662. 
Calcium sulphide, test for presence in mineral wool, xi, 61. 
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Calcspar Id Silver Islet vein, viii, 237. 

Calculations of heat of combustion of carbon and hydrocarbons, xi, 

297-300, 308-314, 453-470. 
Caldera, Chili, copper-smelting works, vii, 445. 
Caldwell County, N. C, magnetic iron-ore, xii [133]. 
Caldwell County, Tex., lignites, ix [506]. 
Caldwell iron-mines, Can., xii, 200. 

Caledonia coal-mine, Cape Breton, N. S., xiv, 552, 557, 558. 
Caledonia ore-bank, Little Mountain, Pa., i [139], 140. 
Caledonia silver-mine, Comstock lode, Nev., vii [75] ; viii, 88. 
Caledonia silver-mine. Lake Superior, v [479]. 
Caledonia stamp-mill, Plumas County, Cal., i, 48. 
Calhoun County, Ala., iron-ore, xv [181], 182, 199; limestone, xv, 

213 ; Spiegel manufacture, iv, 218. 
Calico, Cal., silver-mines, xv, 717. 

California : Catalogue of official geological reports, vii, 457 ; Supple- 
ment I., viii, 467 ; Supplement II., ix, 621 ; Cerro Gordo ; argen- 
tiferous lead-ores, i, 92, 387 ; Belshaw & Judson*s smelting works, 
i, 387; Waste in smelting argentiferous lead ores, iii, 104; Discovery 
of gold, iii, 2(J2; v, 175; Gold regions and gold placers, vi, 27, 28, 
29 ; Hydraulic mining, vi, 27 ; Late operations on the Mariposa es- 
tate, vi, 145 ; Mercury mining at New Almaden, v, 175 ; Mercury 
ores and treatment, iii, 273 ; Probable existence of microscopic dia- 
monds in hydraulic washings, i, 371 ; Silver-ores, iii, 206 ; Swan- 
sea, Owens Lake Silver Mining and Smelting Company's Works, 
i, 389; Topography of the gold regions, vi, 27. 
California Gulch, Leadville, Colo., visit to, xi [19]. 
California milling process, compared with that of Colorado, xi, 34-54, 
California quicksilver-mine, Cal., iii [274]. 
California Quicksilver Works, North Cal., iii, 300. 
California revolving stamps in use at Pibram, Bohemia, ix, 433, 436. 
California silver mine, Comstock lode, Nev., viii, 95, 328. 
California silver-mine, electrical experiments in, xiii, 429, 433. 
California stamp-mill, Virginia City, Nev., viii, 559 ; xi, 322. 
California stamp-mills, duty of, ix, 85-89. 
California, University of, Oakland, v [184] ; xv, 320, 321, 323, 331, 

332, 336, 809, 814, 818, 819. 
Callaghan Creek, Va., iron-ores on, xiv, 808. 

Calorific power of combustion of carbon and hydrocarbons, xi, 297- 
300, 308-314, 453-470; of weathered coal, viii, 210; of western 
lignites, v, 373. 
Calorific Value of Western Lignites (Raymond), ii [4], 61. 
Calton Hill, Edinburgh, experiments for determination of heat, vii, 63. 
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Calumet and Hecla copper<mine and mill, Lake Superior, iv, 16, 112 ; 
V [175], 586, 609 ; vii, 345 ; viii, 410 et seq., ix, 679, 684; Breaking 
of large masses by steam hammer, vi, 298 ; Conglomerates, vi, 277 ; 
deposition of copper by electro-chemical action, vi, 276; Leavitt's 
compound pumping and hoisting machine, ix, 298 ; Man-engine, 
yi, 294; Method of reducing power in air-compressors, vii, 345; 
mine railroad, vi, 301 ; Occurrence of metal in shoots, vi, 275 ; 
Only paying mine in the conglomerate, vi, 277 ; Percentage of cop- 
per in rock, vi, 276 ; Power to drive fly-wheels, vii, 346 ; •Sand-slip, 
vi, 276; Sheet copper, vi, 278; Stamp mill, viii, 410; ix, 5; xii, 
64, 65, 68 ; System of mining, vi, 288, 289 ; Timbering, vi, 290 ; 
Visit to, ix, 5 ; Water pumped from lake for mill, vi, 301. 

Calumet iron-mine, Chaffee County, Colo., xiv, 271. 

Calvert method of desulphurizing coke, viii, 199, 200. 

Cambria County, Pa., carbonate iron-ores, xii [141]; Coal, x, 152, 
156, 161. 

Cambria Iron Company, Johnstown, Pa., v [201] ; viii, 220; xiii, 147, 
i52, 772 ; xv, 159 ; Coal-mine at Johnstown, xii, 491, 492 ; Experi- 
ments with coke in blast-furnaces, ii, 212 [223]. 

Cambria Iron Co.'s coal-mine, Allegheny Township, Blair County, 
Pa., viii, 75. 

Cambria Iron Co.'s coal-mine, Conemaugh Township, Cambria County, 
Pa., viii, 75. 

Cambria Iron and Steel Works, Johnstown, Pa., iii, 181, 182; vii, 
169 ; ix, 296 ; Bessemer works at, i, 203, 293 ; v, 208, 209, 215, 
232; iv, 150; ix, 296. 

Cambria stamp-mill, Butte County, Cal., i, 48. 

Cambria tile- and brick-works. Golden, Colo., visit to, xi [22]. 

Cambrian rocks in the Atlantic area, x, 479, 480 ; in South Wales 
and in America, xi, 480 et seq. 

Cambridge, Mass., visit to Harvard University, xi, 223. 

Camden and Amboy Railroad, first to use the Ashbel Welch steel rail, 
ix, 532, 552. 

Camden County, Mo., red hematites, xii [139]. 

Camden, N. J., manufacture of pure wrought nickel, xi, 279. 

Cameron County, Pa., coal, x, 152, 153, 151); xiv, 33. 

Cameron steam-pump, used at the Harshaw mill, xi, 100. 

Camp Douglas, Utah, clay, i, 102. 

Camp Floyd, Utah, clay, i, 102. 

Campaign at Hall Valley, Colo., v, 560. 

Campaign in Railroad District^ Nev. (Hahn), iii [17], 329. 

Campbell County, III., iron manufacture, iii, 389. 

Campbell County, Tenn., coal, xiv [295] ; hematite, xii [138]. 

Campbell County, Va., Mesozoic deposits, vi [237]. 
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Campbell Creek, W. Va., splint coal, ix, 69. 

Campbell, E. D., colorimetric process for estimating phosphorus in 
iron and steel, xiv [319], 382. 

Campbell, H. H., The Homogeneity of Open-Hearth Steel, xiv [319], 
358. 

Campbell! 8 Colorimetric Process for Estimaiing Phosphorus in Iron and 
Steel (Cheever), xiv [319], 382. 

Campetti, expert with the divining-rod, xi, 435, 436. 

Canaan furnaces, Litchfield County, Conn., v, 231. 

Canada : Apatite in, xiv, 495 ; Catalogue of Official Geologiical Re- 
ports, vii, 460 ; Supplement I., viii, 468 ; Supplement II., ix, 622 ; 
Iron manufacture, xiv, 508 ; Iron-ores (see also Iron-ores and 
Analysis), xii, 192; Lake Superior mining locations, viii, 227; 
Manhattan salt-mine at Ooderich, vi, 125 ; Marmora magnetic ores, 
iii, 381 ; Nickel-ores at Orford, vi, 209 ; Occurrence of magnetic 
oxide, iii, 361 ; Salt-deposits at Goderich, v, 506, 538 ; Treatment of 
gold-ores at Marmora, viii, 155. 

Canada Consolidated Gold-Mining Company, Ontario : Gold-bearing 
mispickel veins of Marmora, ix, 409, 410 ; Treatment of gold-bear- 
ing arsenical ores at Deloro, xi, 191, 

Canada First silver-mine. Thunder Bay, Lake Superior, v, 485. 

Canada, geological survey reports, orthofelsite rocks, xi, 501, 502. 

Canadian Titanic Iron Company, xiv, 520. 

Canal, Dover, O., iron manufacture, iii, 386. 

Canal tunnel, Riverville, Va., iron-ores, xi, 208. 

Candles, exclusive use in Lake Superior copper-mines, vi, 294. 

Canfield coal-mines, Erie, Boulder County, Colo., v, 366, 368, 372, 374. 

Canfield's Mineral Dresser (Egleston), iv [22], 273. 

Cannel coal, in West Virginia, its relation to splint-coal, x, 84; Prop- 
erties, vi, 431, 432. 

Cannelton, West Virginia, coal, vi, 270. 

Cannock, Staffordshire, Great Britain, shaft sunk and tubed by the 
Chaudron process, v, 123, 131. 

Cannon iron-mine, Ringwood, N. J., ii, 320, 321. 

Canoe Valley, Pa., brown hematite, xii [137]. 

Canon City, Colo., coal, i, 293 ; ii, 102 ; v, 367, 368, 369, 372, 375 ; 
vii, 22. 

Canonsburg gas-well, Washington County, Pa., xiv, 437 ; xv, 516, 
518. 532, 639. 

Can the Commercial Nomenclature of Iron he' Reconciled to the Sdentijic 
Terms Used. to Distinguish the Different Classes f (Metcalf), v [20], 
355. 

Can the Magnetism of Iron and Steel be Used to Determine their Physical 
Properties f (Metcalf), ix [284], 385. 

6 
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Can We Transmit Power in a Large Amount by Electricity f (Keith), vi 
[5], 452. 

Caoutchouc, YulcaDization of, xiii, 191. 

Cap de la Madelaine iron-mine, Province of Quebec, Can., xiv, 508. 

Capacity and cost of light rails, ix, 229. 

Capacity of American and English blast-furnaces, by measurement 
and by weight, i, 314. 

Capacity of American iron and steel rail-mills, ix, 580. 

Cape Breton Coal Field (Routledge), xiv [319], 542. 

Cape Breton County, N. S., coke, xiv, 317 ; Excursion to, xiv, 323. 

Cape Girardeau County, Mo., brown-ores, xii [139]. 

Cape Jones, Can., silver, xiv, 693. 

Cape Wolstenholm, Hudson's Bay, red granite, xiv, ^8. 

Capelton, Can., pyrites, xii [530], 532. 

Capouse coal-mine, Scranton, Pa., xi, 158. 

Carbide of iron in cast-iron, xiv, 799. 

Carbon : Carbon in steel to be varied by manufacturer according to 
the amounts of other ingredients present, ix, 543 ; Combined, in 
cast-iron, xiv, 797 ; Condition in white and gray irons, iii, 41 ; De- 
termination in steel, vii, 175; x, 164, 178, 189, 192, 196, 200 ; Deter- 
mination of, combined in steel, xii, 303, 317 ; Determination of com- 
bined carbon by colorimetric method, i, 240; Determination of 
graphite, iii, 42 ; Determination of total carbon by ammonic-cupric 
chloride, v, 575 ; Determination of total carbon, methods compared, 
iv, 167 ; Determined by magnetic tests, ix, 388 ; Effect of the Bes- 
semer blow on the carbon in pig-iron, ix, 259, 260, 264, 265 ; Effect 
of carbon on wear of steel, compared with phosphorus, silicon and 
manganese, ix, 599, 608 ; Effect on properties of wrought-iron and 
steel, vi, 108, 116, 123; Effect on steel, vii, 194, 203-205, 378, 381, 
384, 405 ; Eggertz color test for carbon, ix, 594, 595 ; Gives strength 
with hardness, ix, 571 ; Heat of combustion, xi, 297-300, 308-314, 
453-470 ; In basic steel, ix, 598 ; In copper, ix, 706; In rails, Dud- 
ley's formula, ix, 356 ; In steel by magnetic tests, v, 381, 386 ; In- 
fluence of, on steel, xii, 665; Its estimation in iron and steel, xiv, 
374 ; Its existence in iron, xiv, 914 ; Its influence in steel castings, 
xiv, 127 ; It* relation to manganese in pig-iron, x, 269; Limits in Bes- 
semer rail-steel, x, 410; 0.90 per cent, carbon makes steel adapted 
to the greatest variety of uses, ix, 386, 887 ; Rapid method of de- 
termining combined, in the open-hearth steel process, xii, 309 ; Re- 
ducing action of organic carbon, xi, 120; Relation to manganese 
and silicon in iron and steel, xi, 197-200; Removal from pig-iron 
by alkaline carbonates, vii, 146; Replaced by phosphorus in steel, 
iii, 131. 

Carbon and phosphorus in iron and steel, iii, 131. 
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Carbon-black Manufacturing Co., visit to works o^ viii [8]. 

Carbon Centre, visit to oil-well at, viii [8]. 

Carbon coal-mines, Colo., i, 218. 

Carbon, Colo., lignite beds, i, 218. 

Carbon County, Pa., coal, v, 378 ; mine-fires, iv [56]. 

Carbon duty of fuel in blast-furnaces, vii, 36. 

Carbon Hill Coal Company, Eastern Va., iii [229]. 

Carbon Hill coal-mines, Richmond, Va., vi, 268, 269 ; coke, vi, 263. 

Carbonaceous group in Mesozoic formation in Virginia, vi, 244, 245, 
252. 

Carbonaceous slates, analyses, vi, 448. 

Carbonate iron-ores : In Carboniferous rocks, xii, 142 ; in Devonian 
rocks, xii, 141 ; in Subcarboniferous rocks, xii, 141 ; of Southwest- 
ern Pennsylvania, iii, 403. 

Carbonate of iron in Mesozoic formation in Virginia, vi, 245, 252. 

Carbonate of magnesia pipe-covering, xv, 618, 620, 624. 

Carbonates of the alkalies, effect on pig-iron at red heat, vii, 146. 

Carbonate Hill, Leadville, Colo., 416, 417, 418 ; Geology of, xiv, 280 ; 
Visit to mines, xi, 18. 

Carbondale coal-bed. Pa., xi, 152 ; xv, 699. 

Carbonic acid, cosmical origin, vi, 18 ; Some things that affect its 
production in the blast-furnace, v, 197. 

Carbonic Add Oaa at the Keeley Run Colliery Fire (Chance), ix [288], 
477. 

Carbonic acid in mines, effect on health, viii, 100, 104, 105, 111, 112. 

Carboniferous age in San Juan County, Colo., xi, 174, 178, 179. 

Carboniferous Coal in Nevada (Brown), iii [5], 31. 

Carboniferous rocks. Iron-ores of the, xii, 142. 

Carboniferous strata in Eastern Nevada, vi, 345. 

Carbonite, or natural coke : Analysis of, iii, 457 ; In Mesozoic forma- 
tion in Virginia, vi, 243 ; Of Chesterfield County, Va., xi, 446 ; Of 
the Eastern Virginia coal-field, iii, 230, 456. 

Carbonization of wood, at different temperatures, xi, 80, 81 ; In 
meilers, kilns, and retorts, xi> 83; Utilization of acetic vapors, xi, 
84-87. 

Carburizing iron sponge, ii, 193. 

Cardiff, Wales, patent English coke, xv, 48. 

Cardona, Spain, rock-salt, v, 550. 

Carey gas-well, O., xv, 522. 

Careyville, Campbell County, Tenn., coal, xiv [293]. 

Cariboo gold-district, British Columbia, xv, 707, 713. 

Cariboo, Lake Superior, copper-ores, v, 476. 

Caribou gold-district, N. S., xiv [679], 689. 

Caribou Hill, Eureka district, Nev., vi^ 351. 
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Caribou stamp-mill, Colo., ii, 295. 

Carinthia, exhibit at Vienna Exposition, ii, 139 ; Iron-ore deposits, lii, 

363, 369, 370. 
Carkin coal-mines> Kanawha County, W. Va., xv [541]. 
Carleton County, New Brunswick, Can., iron-ores, xiv, 535. 
Carlisle Iron Works, Visit to, x [124], 
Carlisle, Pa., Visit to Indian school, x, 124. 
Car-manufacturing works, Harrisburg, Pa., x, 134. 
Carnegie, McCandless <fc Co., Pittsburgh, Edgar Thomson Steel Works, 

commenced by, in 1873, viii, 18. 
Carniola, manufacture of ferro-manganese at the Sava and Jauerberg 

works, vi, 451. 
Carolina, North, University of, xv, 321. 
Caroline County, N. C, iron-ores, xv, 190, 206. 
Carondelet furnace, St. Louis County, Mo., i, 226. 
Carondolet, Mo., spelter production, iii, 125 ; Vulcan Iron Works, i, 

226, 228. 
Carondelet stamp-mill, Gilpin County, Colo., i, 41. 
Carondelet Zinc Works, St. Louis, Mo., viii [165]. » 
Caron on the effect of silicon on pig-iron, xi, 197. 
Carpenter, Dr. J. T., remarks on the effect of coal-dust, viii, 107; On 

the effect of deprivation of sunlight on miners, viii, 103. 
Carpenter gas-well, Daum farm, Westmoreland County, Pa., xiv, 431. 
Carrie furnace, Allegheny County, Pa., xiv, 658. 
Carroll County, Va., copper deposits, ii, 123 ; v, 82 ; viii, 342 ; ix, 33; 

Geology, v, 82 ; Iron and copper sulphides in, xiv, 81 ; Iron-ores, 

viii, 338, 340 ; xii [133, 530]; 
Carronbrook, Ont., salt-deposit, v, 539, 557. 
Carson, J. P., Iron Manufacture in Mexico, vi [9], 398. 
Carson's sewer excavating apparatus, inspection of, xi, 222. 
Carter and Stevenson, blast-furnace of, Lynchburg, Va., xii [9]. 
Carter County, Ky., iron-ores, iii, 386 ; xii [141]. 
Carter County, Tenn., hematite, xii [138] ; xv, 178, 196 ; Iron manu- 
facture, iii [388]. 
Carver, Jonathan, finds lead at Blue Mounds on the Mississippi River, 

1766, viii, 498. 
Car- wheel iron, analysis of, xiv, 797, 918. 
Car-^vheels, forged, Arbel's process, v, 161. . 
Car- wheels, limit of weight on, ix, 580. 
Car-wheels of Salisbury, Conn., iron, vi, 223. 
Cascade coal-mine. Elk County, Pa., xiv, 30. 
Cascade Creek, San Juan County, Colo., xi, 168, 173, 175. 
Caseville, Huron County, Mich., Kock-salt, v, 558. 



INDEX; VOD3. I TO XV. 69 

Cashier gold- and silver-mine, Eureka, San Juan County, Colo., xi 
[170], 187. 

Cass County,. Tex., Lignites, ix [506]. 

Cassiar, British Columbia, Gold, xv [714]. 

Cast-iron (see also Pig-iron), Analysis of, xiv, 797 ; Carbide and 
phosphide in, xiv, 799.; Chemical and physical properties, iv, 157 ; 
Determination of carbon, iv, 167 ; Effect of hot blast on chilling 
properties, v, 77, 79, 81 ; Process of making malleable castings, i, 
233 ; Process of puddling, xii, 523 ; Relation of tenacity, density, 
and chemical composition, iv, 162; Used for guns. Government in- 
vestigations of the chemical and physical properties of cast-iron 
from 1840 to 1853, iv, 157. 

Cast-iron borings, Sampling of, xiv, 760. 

Castriron of TJnusucd Strength (Gbidley), xii [9], 91. 

Cast-iron stoves (see Iron- pipe stoves). 

Casting-ladle for venting molten steel, vii, 13. 

Casting of copper, ix, 709-716 ; Of iron in Mexico, vi, 404, 411 ; Of 
steel, xiv, 118. 

Castle Creek, Ariz., Copper deposits, xi [291]. 

Castle Point, Hoboken, N. J., Entertainment by Mrs. Stevens at, i [24]. 

Castledale, Utah, Coke, xiv, 812. 

Castlemaine district, Australia, Stamp-mills, i, 49. 

Casualties : In anthracite coal-mines, from 1871 to 1880, x, 67 ; In 
Comstock mines, viii, 84. 

Catalan direct process of iron manufacture, iii [372]. 

Catalan forge (see American bloomary), viii, 515; In Mexico, vi, 
415 ; Use of Chateaugay magnetite in, ix, 72. 

Catalogue of Official Reports upon Geological Surveys of the United States 
and Territories and of British North America (Prime), vii, 455. 

Catalogue of Offi^dal Reports upon Geological Surveys of the United States 
and of British North America^ Supplement I (Prime), viii [285], 
466. 

Catalogue of Offimal Reports upon Geological Surveys of the United States 
and of British North America^ Supplement JI (Prijie), ix, 288, 

^621. 

Catasauqua, Pa. : Experience with scaffold, ix, 64; Furnace, iii, 155 ; 
Iron manufacture, iii [383] ; Iron- works, iv, 221. 

Cata^vba County, N. C, Magnetic ores, xii [135]. 

Cathance Kiver, Me., Ice industry, xi, 352. 

Catoosa County, Ga., Brown ores, xv [179]. 

Catopterus in Mesozoic formation in Virginia, vi, 264. 

Cattaraugus County, N. Y. ; Natural gas, xv [524]: Oil, vii, 316, 
327, 328 ; xiv, 420. 

Cauca River gold-mines, U. S. of Colombia, S. A., xiii, 139. 
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Cause of Rustiness and of Some of the Losses in Working Oold (Egleston), 
ix, 646. 

Cave-formation by surface-waters, xv, 129-131. 

Cave Hill iron-mine, Cripple Greek, Va., xii [28], 37. 

Cave of the winds, Colo., Visit to, xi [19]. 

Caverns in dolomitic limestone, Eureka district, Nev., vi, 357, 376, 
555, 559. 

Caves in limestone formations, xv, 128. 

Cazenovia, Richland County, Wis.,yiii, 495; Red hematite and brown 
ore, xii [139]. 

Cecil County, Md., Pyrites-deposits, xii [530]. 

Cedar City, Utah, Coal, xiv, 811. 

Cedar Hill limestone quarry, Northampton County, Pa., vii, 266. 

Cedar Hill, Mo., Specular iron-ore. iii, 377. 

Cedar Hill, Sussex County, N. J., Red hematite, xii [135]. 

Cedar Point furnace, Port Henry, Essex County, N. Y., v, 76, 347; 
vi, 170, 464 ; ix, 66, 494 ; xv, 425 ; Analyses of gases, vi, 168, 427 ; 
Details of construction, working, ores, heat requirement, Whitwell 
stoves, iv, 369 ; v, 79, 618; Relative production, ix, 41 ; Removal 
of scaffolds by a high tuyere, ix, 42 ; Removal of scaffolds by dyna- 
mite, ix, 46; Visit to, vii [115]; Working gf three hearths at, 
viii, 34. 

Cedar Point Iron Company, N. Y., iv, 378. 

Cedar Point Iron Company's Furna/ie, No. 1, ai Port Henry, Essex County, 
K Y. (WiTHERBEE) iv [23], 369. 

Cedar Run furnace, Va., xii [31]. 

Cedral coal-mines, Coahuila, Mex., x, 270; xiii, 395, 403. 

Cement, Analyses of, iii, 397 ; xiii, 180. 

Cement claims in hydraulic mining, vi, 55 ; Saving of gold, vi, 57. 

Cement coal-seam, Alleghany bed, Johnstown, Pa., iii [173]. 

Cement copper from Hunt and Douglas process, Analysis of, iii, 397. 

Cement Creek, San Juan County, Colo., xi, 169 [170]. 

Cement from blast-furnace slag, i, 214, 215. 

Cement mill, Inyo County, Cal., ix, 90. 

Cement rock. Analyses of, viii, 507, 

Cement stone at TJniontown, Pa., iii, 407. 

Cenozoic Era, in San Juan County, Colo., xi, 176. 

" Centennial" and ** Lotta" Oold Properties, Coahuila (Frazer), x\y 
[13], 196. 

Centennial Committee: Appointment, iii, 18; Reports of, iv, 11, 
• 20; V, 21, 31 ; Vote of thanks to, v, 20. 

Centennial gold- and silver-mine, San Juan County, Colo., xi, 187, 

Central City, Colo. : Excursion to, xi, 10 ; Gold and silver lodes in 
the vicinity of, xi, 29. 
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Central copper-mine, Lake Superior, iv, 110; v, 585; vi, 281, 282, 
293, 294, 300, 302, 306 ; Cornish stamps, vi, 306 ; Cost of break- 
ing and tramming, vi, 302 ; Cost of mining, vi, 293 ; Man-engine, 
vi, 294; Men and wages, vi, 291 ; Mining mass copper, vi, 282; 
Belies of ancient mining, vi, 281. 

Central Company's stamp-mill. Lake Superior, ii,211 ; v, 587. 

Central gold-mines. Black Hills, Dak., x, 466. 

Central iron-district, Eng., iii, 365. 

Central Iron Works, Harrisburg, Pa., x, 133 ; Visit to, x, 124. 

Central Bailroad, Belgium, iii, 75, 76, 83. 

Central Station, Atlantic, Mississippi and Ohio Bailroad, a good point 
for manufactures, viii, 345. 

Central Virginia Iron Company, Works of, xi, 204. 

Centre County, Pa. : Coal, viii, 192 ; x, 152, 156 ; xiv, 33 ; Iron- 
ores, xii [140, 142] ; xiv [879]. 

Centrifugal pump, Heald & Cisco's, used for drainage of a flooded 
ore-pit, vi, 174. 

Century of Mining and Metalhirgy in the United States (President Hew- 
itt's inaugural address), v [9], 164. 

Cerargyrite in sandstones of Southern Utah,ix, 26. 

Cerro de Mercado (Iron Mountain), Durango, Mex., xiii, 189. 

Cerro Gordo, Cal. : Argentiferous lead-ores, i, 92, 387 ; iii, 206 ; Bel- 
shaw & Judson's smelting works, i, 387; Waste in smelting, iii, 
104. 

Certain Intereding Crystalline Alloys (Pearce), xiii [599], 738. 

Certain Mechanical Changes in Bessemer Steel at the Konigin Marien- 
Hutte, near Zwickau, Saxony (MacMartin), ii [14], 300. 

Certain Silver- and Iron-Mines in the States of Nuevo Leon and Coahuila, 
Mex, (Frazeb), xii [451], 537. 

Certificate of inspection of rails, Form of, ix, 239. 

Cervantite, viii, 44, 46. 

Chabeausiere's method for charcoal making, vii, 158. 

Chadwell iron-mine. Cripple Creek, Va., xii [28], 36. 

Chaffee County, Colo., Geology of, xiii, 388. 

Chain cables. Tests for, vi, 124. 
* Chain transportation underground in the Hasard collieries, Belgium, 
ii, 203. 

Chain work, Harrisburg, Pa., x, 135. 

Chalcedony associated with chrysolite in the Blue Bidge, N. C, vii, 
85. 

Chalcocite in Ste. Genevieve County, Mo., x, 449, 

Chalcopyrite : At Ore Knob, N. C, x, 28 ; Formulas for, vi, 532 ; 
viii, 48 ; In Carroll County, Md., ix [35] ; In San Juan County, 
Colo., xi [189] ; In Ste. Genevieve County, Mo., x, 449. 
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Chalfant, John M.» Address of welcome at Pittsburgh meeting, xiV 
[589]. 

Chalk Bluff, ditcb, Nevada County, Cal:, vi, 61. 

Challenge self-feeders, x, 296. 

Chalmer Spenee Company's patent removable pipe-coverings, xv, 
618, 620, 624. 

Chambers County, Ala., soapstone, x, 821. 

Chamotte from old zinc-retorts. Analysis of, iii, 128. 

Champagne iron-district, France, iii, 367. 

Champaign County, Ohio, Natural gas, xv [522], 540. « 

Champion claim. Eureka district, Nev., vi, 348, 357, 364. 

Champion iron-mine, Lake Superior, Mich., i, 193 ; iv, 220 ; Visit to, 
ix [4]. 

Champion silver-mine, Lake Superior, v [475], 479. 

Champlain clays in Wisconsin, viii, 491. 

Champlain County, Quebec, Can., Iron, xiv, 508 et aeq. 

Champlain forge (see American bloomary), viii, 515. 

Champlain period in San Juan County, Colo., xi, 184. 

Champlain period in Southwestern Colorado, xv, 239. 

Chance, H. Martyn, Analysis oj the Casualties in the Anthra^cite Coal- 
mineSffrom 1878 to 1880, x [5], 67 ; The Anticlinal Theory of Nat- 
ural Gas, XV [Ixiv], 3 ; The Available Tonnage of the Bituminous 
Coal-Fields of Pennsylvania, x [123], 144; The Carbonic Acid Oas 
Process in the Keeley Run Colliery Fire, ix [288], 477 ; The Con- 
struction of Qeological Cross-Sections, ix [283], 402 ; The Deep River 
Coal-Field of North Carolina, xiii [296], 517 ; The Relative Value of 
Coals to the Consumer, xiv [13], 19. 

Chandler, C. F. : Analyses of Cbateaugay magnetite, ix, 81 ; Anal- 
yses of Westchester aluminous iron ores, ix, 19 ; Method of copper 
analysis, xi, 126. 

Chandler, W. H. : Method of copper analysis, xi, 126. 

Chanute, O. : Discussion of Steel Kails, ix, 578 ; Remarks in the Dis- 
cussion on Iron and Steel considered as Structural Materials, x, 375. 

Chanute rail-head, ix, 360, 364, 367, 585. 

Chapel Hill, N. C, specular iron-ores, xii [135], 

Chapin iron-mine, Menominee region. Visit to, ix [10]. 

Chapinville furnace, Litchfield County, Conn., v, 231. 

Chapman, E. J., assays of gold-ores from the Marmora, Can., mines, 
ix, 411, 412. 

Chapman's iron-mine, New Kiver, Va., v, 90. 

Chapman's slate-quarries, Bingen, Pa., Visit to, xv [Ixviii]. 

Character and Composition of the Lignite Coals of Colorado (Potter), v 
[26], 365. 
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Charbon roux : Manufacture, vi, 201 ; Use in blast furnace, vi, 204, 
206. 

Charcoal : Advantages of kilns in burning, viii, 374 ; Amount used 
in iron-making in the United States, xi, 79, 82 ; Analyses of char- 
coal made at different temperatures, xi, 81 ; At Ore Knob, N. C, 
X, 31 ; Best when very lightly burned, vii, 42 ; Brought from 
Vermont to Salisbury (Conn.) furnaces, vi, 224; Byproducts of 
manufacture, vi, 200 ; Character and purity of charcoal, xi, 83 ; 
Compared with anthracite and coke as a blast-furnace fuel, vii, 33; 
viii, 168 ; Comparison of eflficiency of charcoal blast furnaces with 
those using mineral fuel, xi, 83 ; Consumption for blast furnaces 
and bloomaries, vii, 149 ; Consumption for iron manufacture, vi, 
203 ; Consumption in lead blast furnaces, table of American and 
European works, i, 393 ; Consumption of, viii, 547 ; Consumption 
of wood per ton of pig iron, vii, 150 ; Cost of, in Western smelting 
districts, i, 297 ; Destruction of forests for charcoal pig-iron, vii, 
150; For argentiferous lead smelting, i, 100; Heating power of 
different varieties, vi, 202 ; Imperfectly prepared (see Red charcoal 
or Charbon roux) ; In anthracite coal-mines, xi, 117, 119 ; In blast- 
furnaces, ability to resist compression, i, 316 ; ii, 72 ; In layers of 
lava in Oregon, xi, 119; In Permian sandstones in Russia, xi, 120; 
In the silver-bearing sandstones of Utah, xi, 117, 118, 120; In 
Utah, compared with coke in lead-smelting, ii, 18; Its use in the 
bloomaries of Northern New York, viii, 518, 527 ; Kiln-charring 
and retort-charring with the saving of the volatile products, xi, 83- 
87 ; Made in kilns, vi, 205 ; Manufacture in Mexico, vi, 409 ; Meiler 
charring, xi, 83, 86; Methods of making compared, vi, 200; xi, 83; 
Necessity in certain iron processes, viii, 375 ; Precipitant for gold, 
xi, 196; Presence in the Bassick mine, Colorado, xi, 110, 115-117; 
Prize offered by Swedish Government for best handbook, vii, 157 ; 
Production in kilns, meilers, and retorts, vii, 151-158; Remaining 
in the bosh of a blast-furnace for two years, x, 211; Special appli- 
cation of hard- and soft-wood charcoal, viii, 375 ; The Matthieu 
retorts, xi, 84, 85; The Messau still, xi, 84; Total consumption in 
metallurgical works, xi, 79; Utilization of by-products of charcoal 
making, vii, 152-158; Variation of the bushel, vii, 150; Waste in 
meiler-charring, vi, 200; Weight of charcoal from different woods, 
viii, 384. 

Charcoal as a Fvsl for Metallurgical Processes (Birkinbine), xi [18], 78, 

Charcoal basket, viii, 526. 

Charcoal blast-furnaces of the Lake Superior region, Economical 
results of, iv, 119, 124. 

Charcoal blooms^ compared with Siemens direct blooms, viii, 324. 

Charger, Modification of Coingt's, ii, 103. 
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Charging bell too large, a cause of scaffolds, ix, 65. 

Charging blaHt-furnaces, Effect of different methods, ii, 67 ; iv, 129. 

Charleroi coal-basin, Belgium, iii [368]. 

Charleston, Tombstone district, Ariz. : Silver-mills, xv, 601 ; Silver- 
ores, xi, 101-106. 

Charlie Pott coal-bed, Pottsville basin, Pa., xi, 140. 

Charlotte furnace, Scottdale, Westmoreland County, Pa., iv, 184; 
Visit to, viii [8]. 

Chartiers Creek Pa., Oil-wells at, xiv, 431. 

Chartiers Gas Company, Pittsburgh, Pa., xv, 531, 632, 533. 

Cfiart of Production of AnihracUe Goal in the Lehigh^ Schuylkill, and 
Wyoming Regions of Pennsylvania^ Anthracite, Bituminous, and 
- Charcoal Pig-Iron in the United States, and Petroleum in Pennsyl- 
vania, frmn 1820 to 1876 (Harden), v [47], 504. 

Chase, analysis of meteorological tables, ix, 609. 

Chateaugay magnetic iron-ores, Clinton County, N. Y., ix, 16. 

Chateaugay iron-ores : Analyses of, iv, 74, 81 ; Fluxing properties, 
ix, 16, 72. 

Chateaugay Ore and Iron Company, Plattsburg, N. Y., xiii, 215. 

Chatfield hematite-mine, Litchfield County, Conn., v, 224 ; Visit to, vi 
[17]. 

Chatham County, N. C, iron manufacture, iii [388]. 

Chatoyant (corundum) from the Jenks corundum mine, Macon 
County, N. C, vii, 89. 

Chattanooga Iron Works, Visit to, vii, 3. 

Chattanooga, Tenn. : Fossil ores, xii [140]; Furnaces, xv, 179 [185] 
[742], 744, 745; Iron district, iii, 387 ; Meetings : May, 1878, Pro- 
ceedings, vii, 1; papers, vii, 11; May, 1885; Proceedings, xiv, 1; 
papers, xiv, 17. 

Chattooga County, Ga., brown ores, xv [179], 180. 

Chaudron process for sinking and tubing mining shafts, v, 117. 

Chautauqua County, K Y., Gas- wells in, xiv, 428. 

Chauvenet, S. H., Industries of Harrishurg, x [123], 129 ; The Binding 
of the In-walls of Blast Furnaces, x [125], 221 ; Remarks on method 
of least squares, ix, 609. 

Chauvin, Dr., on the divining-rod, xi, 428. 

Cheever hematite ore-mine, Berkshire County, Mass., v, 227. 

Cheever ore-bed, Port Henry, Visit to, vii, 115. 

Cheever, Prof. Byron W., Colorimeitric Estimation of Manganese in 
Steel, XV [Ixv], 102; E, Z). CampheWs Colorimstric Process for Esti- 
mating Phosphorus in Iron and Steel, xiv [319], 382 ; Estimation of 
Phosphorus in Iron and Steel, xiii [4], 163 ; Note on the Segregation 
of Impurities in Bessemer Steel Ingots on Cooling, xiii [7], 167 ; 
Two Conditions of Phosphorus in Iron, xv [Ixxiv], 448 ; The Esti- 
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Cheever, Prop. Byron W. — Continued. 

motion of Manganese^ Carbon^ and Phosphorus in Iron and Steel, 

xiv [319], 372 ; The Estimation of Phosphorus in Iron a^id Steel 

{Supplementary Note), xiii, 666. 
Cheltenham, Mo., clay, Analysis of, iii, 127. 
Chemical analyses in specifications and testing of iron and steel, x, 

406, 407. 
Chemical analysis (see also Analyses) : Does not reveal defects of 
• manufacture, ix, 605 ; Not capable of solving the problems involved 

in rails, ix, 566; Proper use in steel-rail manufacture, ix, 217, 600; 

Required in English specifications, ix, 212. 
Chemical and physical properties of cast-4ron, iv, 157. 
Chemical and Physical Properties of Steel Pails (Dudley), vii [115], 172. 
Chemical composition of steel rails : Dudley's formula, ix, 356 ; Not 

to be prescribed for rails, ix, 555 ; Its relation to wearing capacity, 

ix, 554, 608; Of no value to the engineer, ix, 540; Should not be 

rigidly prescribed, ix, 543. 
Chemical Methods for Analyzing PaU-steel (Troilius), x [124], 162. 
Chemical Reactions in the Bessemer Process, ths Charge containing bui a 

small Percentage of Manganese (King), ix [6], 258. 
Chemical specifications for rails : Dudley's, ix, 356 ; Erie rails, ix, 

583; Not justified on account of manganese, ix, 604. 
Chemicals : In the Harshaw mill, xi, 99 ; In the Tombstone mill, xi, 

104 i Used in milling silver-ores in Utah and Nevada, viii, 556- 

559 ; ix, 32 ; Used in the patio process, xi, 65, 67. 
Chemistry of the atmosphere, vi, 18. 
Chemung County, N. Y., Clinton fossil ore, iii [382]. 
Cherokee and Spring Valley ditch, Butte County, Cal., vi [60], 62. 
Cherokee, Butte County, Cal., Spring Valley Gravel Mining Claim, i, 

371. 
Cherokee County, Ala., Brown ores, xv [181], 198 ; Iron manufacture, 

iii [388]. 
Cherokee County, N. C, iron-ores, xii [138]. 
Cherry coal, Properties of, vi, 432. 
Cherry Creek gold-region, Ariz., xi.[291]. 
Cherry Creek, Nev., silver-district, vi, 345. 
Cherry Grove oil-pool, Warren district. Pa., xiv, 422 ; xv, 519. 
Cherry Tree gas-well, Indiana County, Pa., xiii, 544. 
Chesapeake furnace, Baltimore, Md., xiii, 500. 
Chesapeake Nail Works, Harrisburg, Pa., x, 133; Visit to, x, 124, 

133. 
Cheshire, Berkshire County, Mass., hematite, v [216] ; Blast-furnace, 

V, 232. 
Cheshire, Eng., rock-salt, v, 550. 
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Chesnau Claim, Stanislaus County, Cal., gold deposits, vi, 33, 34, 38, 
95. 

Chesquake's Creek, South Amboy, N. J., clay mining, iii, 211. 

Chess* Smythe and Co., Visit to works of, viii [7]. 

Chester, Conn., nickel and cobalt ores, v, 169. 

Chester County, Pa., corundum, vii, 89 ; Graphite deposits of, ix, 730 ; 
Iron manufacture, iii [383] ; Kolling-mills, xv, 342, 347, 353 ; 
Wheeler process of rolling steel scrap, ix, 297. 

Chester, Morris County, N. J., Blast-furnace, xiv, 862, 863 ; Gas- 
producer, ix, 309 ; Iron-ores, ii, 316; x, 289. 

Chester, Prof. Albert H., On the Percentage of Iron in Certain Ores, 
iv [25], 219. 

Chesterfield Coal and Iron Company, Va., iv, 309. 

Chesterfield County, Va. : Coal, iii, 184 ; Mesozoic deposits, vi, 229 ; 
Midlothian Colliery bore-hole, ii, 261 ; Natural coke, xi, 446. 

Chesterfield, Mass., occurrence of tin-ore, i [374]. 

Chesterfield Inlet, Can.: Iron pyrites, xiv, 697 ; Mica, xiv, 696. 

Chestnut Creek, Carroll County, Va., copper-ore, v, 83. 

Chestnut Flat, Giles County, Va., iron-ores, viii, 338 ; xii [28]. 

Chevreul on the divining-rod, xi, 414-417, 428, 435, 437-441. 

Chewacla Lime Works, Lee County, Ala., x, 321. 

Chezet Cook synclinal, N. S., xiv [679]. 

Chicago copper-mine. Globe district, Ariz., xv, 61. 

Chicago, 111.: Bessemer works, i, 293; iv, 134; v, 211; Iron manu- 
facture, iii [389] ; Lead and silver smelting, ii, 279; iv, 35 ; Meet- 
ing, May, 1884, Proceedings of, xiii, 3 ; Papers of, xiii, 15. 

Chicago Silver Smelting and Refining Company's Works, ii, 279. 

Chicago stamp-mill, Gilpin County, Colo., i, 41. 

Chicago, Wilmington, and Vermilion Coal Company, Braidwood, 
111., iii, 193, 196, 197. 

Chignecto coal-mine. Can., xiv, 541. 

Chihuahua, Mex.: Copper-ores, xv, 76: New mill at Batopilas, x, 
293; Smelting in, xii, 185. 

Chili, copper-smelting works at Caldera, vii, 445 ; Coal, vii, 448. 

Chill, Confusion in use of term, ix, 551. 

Chilled Furnace-Hearth (Gayley), xiv [595], 779. 

Chilling irons : Composition of, v, 77, 79, 81 ; Condition of carbon in, 
iii, 41 ; For malleable castings, i, 237. 

Chilling of cast-iron and steel — crystallization, ix, 385, 386. 

Chills in blast-furnaces. Suggested cure for, xi, 450-475. 

Chilton County, Ala., brown hematites, xii [161]; xv, 191, 207. 

Chimney Draught (Frazier), x [241], 249. 

Chimneys: For Siemens heating furnaces, iv, 105; Iron and brick 
chimneys compared, iv, 109. 
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Chimneys of ore, vi, 378, 560. 

China ditch, Yuba County, Cal., vi [60], 62. 

Chinese coal, xv, 110. 

Chin-san, Chiua, semi-anthracite coal, xv, 112. 

Chipman silver-mine, Newburyport, Mass., iii, 444. 

Chiquilistlan district, Mex., iron- ores, vi, 405. 

Chism, Richard E., Mexican Weights and Meagures, xv [Ixv], 122, 
588 ; Sierra Mqjada, xv [Ixxiv], 542 ; The New Mining Code of 
New Mexico, xiv [13], 34 ; The Patio Process in San DimaSj Mexico, 
xi [18], 61 ; The Vallecillo Mines, Mexico, xiii [297], 351. 

Chispeado silver-ores, Batopilas, Mex., x, 294, 298, 299. 

Chloride of silver: In sandstones of Southern Utah, ix, 26; Solubility 
in different chlorides, ii, 99. 

Chlorider*s Chief silver-mine. Southern Utah, ix [23]. 

Chloridizing furnace, Bruckner's revolving, ii, 295 ; iv, 226. 

Chloridizing-roasting, Loss of gold in, xiv, 339. 

Chlorination : Of copper-ores, x, 11 e< seq, ; Of Gilpin County, Colo., 
ores, xi, 55; Of gold-bearing mispickel, ix, 419; Of roasted ar- 
senical ores at Deloro, Can^^ Mear's process, xi, 195. 

Chlorite : Associated with chrysolite in Blue Ridge in North Carolina, 
vii, 85, 86, 88; In mineral veins in San Juan County, Colo., xi, 
173 ;, Of Lake Superior copper region, vi, 276 ; Of secondary 
origin, vii, 85. 

Chloritic schists in South Wales, xi, 484, 485, 486, 498. 

ChoUar Potosi silver-mine, Comstock lode, Nev., vii [46], 56. 

Chondrolite, Analysis of, xiii, 481. 

Christy mill, Southern Utah, ix, 30, 31. 

Christy Mining and Milling Company, Utah, cost of operations, viii, 
558. 

Christy's coal-mine, Cambria County, Pa., xii, 485. 

Christy, S. B., Note on the Miners^ Fund of New Almaden, xiii [3], 
181; Quicksilver- Condensation at New Almaden, xiv [13], 206; 
Quicksilver' Reduction at New Almaden, xiii [295], 547. 

Chrome garnet, occurrence with nickel-ores at Orford, Can., vi, 211. 

Chromic iron, Mackenzie River, Can., xiv, 697. 

Chromium, effect on the color- test for carbon, x, 185. 

ChrysocoUa : Analysis, xv, 67 ; Decomposed by a hot solution of 
ferrous chloride and common salt, x, 12 ; Occurrence in Ste. Ge- 
nevieve County, Mo., x, 450. 

Chrysolite in dykes or beds in North Carolina, vii, 84, 86, 88 ; Analy- 
sis, vii, 85; Results of decomposition, vii, 86. 

Chfysolite silver-mine, Leadville, Colo., xiii, 69; xiv, 276, 284, et 
seq.; Fire in, xiii, 505. 

Chubb, Thomas J., maker of the first air-jig, viii, 151. 
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Church, Dr. John A., Accidents in the Comstock Mines, and their Rela- 
tion to Deep Mining, viii [5], 84 ; Blast-Furnace Statistics, iv [25], 
221 ; Coking under Pressure, i [26], 322 ; Concentration and Smelt- 
ing at Tombstone, Arizona, xv [Ixxviii], 601 ; Economical Results 
in the Treatment of Gold- and Silver- Ores by Fusion, i [23], 242; 
Heat of the Comstock Lode, viii [286], 324 ; Heat of the Comstock 
Mines, vii [8], 45 ; Recent Improvements in Concentration and Amal- 
gamation, viii, 134, 141 ; The Mode of Combustion in the Blast-Fumaee 
Hearth, vii [7], 33 ; The Velocity of Blast-Furnace Gases, iv [17], 
119; Remarks in discussion of Mr. Birkinhine's paper on Experi- 
ments with Charcoal, Coke and Anthracite in the Pine Grove Fur- 
nas, Pennsylvania, viii, 175 ; Remarks in discussion of Professor 
Munroe*s paper on Losses in Copper- dressing at Lake Superior, viii, 
448 ; On copper-plate amalgamation, viii, 363. 

Church iron-mine, Hunterdon County, N. J., vi, 189. 

Church tunnel, Green way, Va., iron-ores, xi, 209. 

Churchill River, Can., Quartzites on, xiv, 697. 

Cincinnati group in Wisconsin, viii, 490. 

Cincinnati, O., meeting, February, 1884, Proceedings of, xii, 445 ; 
Papers of, xii, 457. 

Cinder (see also Mill-cinder and Slag) : A guide to working of blast- 
furnaces, xi, 507, 508 ; Analyses of, ii, 75, 93 ; iv, 375 ; v, 613 ; 
viii. 539 ; ix, 54, 55 ; xiv, 837, 840, 842, 848, 857 ; Expulsion in 
rolling rails, v, 114 ; Formed in the American bloomary process, 
viii, 526 et seq.; Produced in smelting titaniferous iron-ores in 
England, xi, 161. 

Cinder blocks of phosphor-bronze, iv, 105. 

Cinder pig-iron, Character of, ix, 13-15. 

Cinnabar mine of La Manta, Mex., vi, 405. 

Cinnabar, New Almaden, Cal., xiii, 547. 

Ciply, Belgium, Shafl sunk and tubbed by the Chaudron process, v, 
123, 131. 

Citico furnace, Chattanooga, Tenn., xv [742], 744, 745. 

Claiborne, Ala., Clay, x, 322. 

Claiborne Group and its Remarkable Fossils (Mell), viii [278], 304. 

Claiborne shells, Exchange of, ix, 287. 

Claims for mineral lands, locations, vi, 384, 392. 

Claims (100 feet) in Gilpin County, Colo., xi, 32. 

Clapp and Griffiths Process (Hunt), xiii [596], 753. 

Clapp and Griffiths Process (Hunt), xiv [13], 139. 

Clapp and Griffiifis Process (Witherow), xiii [596], 745. 

Clapp- Griffiths Converter; Later Practice and Commercial Results (With- 
erow), xiv [594], 919. 
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Clapp-Griffiths process for steel maDufacture, xiv [789], 791 ; Visit 
to works at Pittsburgh, Pa., xiv, 604 ; Works in operation or con- 
struction in the United States, xiv, 919 et seq, 

Clapp, George H., Eemarks on methods for estimation of manganese 
and phosphorus in iron and steel, xiv> 379. 

Clarence Iron Works, Cleveland District, Eng., i, 314, 315 ; iii [41, 
157], 158, 159 [348] ; v, 60, 65, 331 ; xiv, 368 ; xv [440], 441, 
442, 446. 

Clarendon oil-pools, Warren County, Pa., xiv, 420, 422 ; xv, 518. 

Clarion-Butler oil-belt. Pa., xv, 7, 8. 

Clarion County, Pa. : Brown hematites, xii [142] ; Coal, viii, 192 ; x, 
150-160 ; xiv, 29, 626 [643] ; Oil-pools, x, 358 ; xiv, 424 [425], 
431. 

Clark coal-bed, Scranton, Lackawanna County, Pa., xi, 152; xv [703]. 

Clark, Ellis, Jr., Ore Dressing and Smelting at Pribram, Bohemia, ix 
[288], 420 ; Shaft-Surveying in the Brown Hematite Mines of North- 
ampton County, Pennsylvania, vii [116], 139; The Or eat Blast at 
Olendon, vii [233], 266. 

Clark farm oil-wells, Tarport, McKean County, Pa., vii, 316. 

Clark, F. W., lAxiviation and Amalgamation Tests, xiv [319], 395. 

Clark, R. Neilson, The Humboldt- Pocahontas Vein, Rosita, Colorado, 
vii [7], 21 ; The Tertiary Coal-Beds of Canon City, Colorado, i, 
293 ; Remarks in discussion of Mr. Grabiirs paper on the Peculiar 
Features of the Ba^sick Mine, xi, 117. 

Clarke & Reeve's bridge works, Phoenixville, Pa., Visit to, v [11]. 

Clarke, T. C, Remarks in the discussion on Iron and Steel considered 
as Structural Materials, x, 374. 

Clarkson coal-bed, Pottsville basin. Pa., xi, 140. 

Classification and Constitution of Pennsylvania Anthracites (^Asubvunbr), 
xiv [595], 706. 

Classification of Coals (Frazer), vi [9], 430. 

Classification of Original Rocks (Macfarlane), viii [6], 63. 

Claudet's method of precipitating silver from solution, x, 14. 

Claudet process for the precipitation of gold and silver, xiv, 110. 

Clausthal, Germany, brown-ores, iii, 371 ; Mining school, v [431] ; 
XV, 320, 327, 334, 810, 816 ; Ore-dressing works, iv, 172 ; v [440] ; 
vi, 470; Smelting process, i, 391. 

Clavo silver-ores, Batopilas, Mex., x, 298, 299. 

Clay : Analyses, iii, 127, 411 ; vi, 180, 181, 182, 185, 186, 187 ; viii, 
327,502; xiii, 322; xiv, 701 ; Calcination of, xiv, 702; Fireclay 
in Alabama, X; 322 ; In coal-seams, xii, 320 ; Machines for grind- 
ing, xiii, 323 ; Mining in New Jersey, iii, 211 ; Ifevada: Eureka, 
i, 102 ; White Pine, i, 102 ; Occurrence of fireclays and plastic 
clays in New Jersey, vi, 177 ; Origin by decay of crystalline rocks, 
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Clay — Continued, 

vi, 188, 191 ; Presence of titanium in, vi, 189, 190 ; Resulting from 
alteration of andesite and propylite, viii, 827 ; Suitable for ceramic 
purposes in Mesozoic formation in Virginia, vi, 273 ; Utah : Camp 
Douglas, i, 102 ; Camp Floyd, i, 102. 

Clay copper-ore of Jones Mine, Pa., its character and treatment, iv, 
325, 350. 

Clay County, Ala. : Magnetic iron-ores, xi, 239 ; xv, 191, 206 ; Pyrite, 
xii [161] ; Soapstone, x, 321. 

Clay County, Ind. : Coal, iii, 35; Iron manufacture, iii, 389. 

Clay County, W. Va. : Black-band -ores, xii [142]. 

Clay -iron-ore : In Carboniferous rocks, xii, 142 ; In Devonian rocks, 
xii, 141. 

Clay-iron-stone : Analyses, xv, 209 ; In Pictou County, N. S., xiv, 
62 ; On Melville Island, Hudson's Bay Territory, xiv, 691. 

Clay-mine on Savage Mountain, Md., xiv, 699. 

Clays in Sweden, xiii, 321. 

Clay shale of Eureka district, Nev., vi, 360, 372, 555 ; Analyses, vi, 
360. 

Clay slates of York, Adams and Lancaster counties. Pa., presence of 
titanium, vi, 190. 

Clayton, Joshua E., Atlanta District^ v [47], 468 ; Remarks in dis- 
cussion of Professor Richards' paper on Battery and Copper-plate 
Amalgamation, viii, 372. 

Cleaning of fires in ordinary gas-producer, Difficulty of, viii, 29. 

Clear Creek County, Colo., silver, iv, 277 ; v [177]. 

Clearfield County, Pa. : Brown hematites, xii [142] ; Carbonate iron- 
ores, xii [141] ; Coal, viii. 192 ; x, 152, 157, 161 ; xiv, 22, 27 ; Coal- 
washing plant at the Rochester mine, ix, 475. 

Clear Spring coal-mine. West Pittston, Pa., xv, 640. 

Clear^vater River, Hudson's Bay Territory, Glass-sand on, xiv, 698. 

Cleburne County, Ala., copper-ore, xii [161]. 

Clemes, J. H., Notes on the Experimental Working of Silver Ores by the 
Leaching Process, xii [178], 279. 

Cleopatra's needle (see Obelisk), xi, 862. 

Clepsysaurus, in Mesozoic formation in Virginia and North Caro- 
lina, vi, 261, 264. 

Cleveland iron-district, Eng., iii [363], 364; v, 65, 198 ; As an iron- 
making center, xi, 247 ; Blast-furnaces, i, 314, 315 ; iii [41, 157], 
158, 159 [163], 168, 169 [348] ; v, 346 et seq. ; ix [480] ; xiv, 368 ; 
XV [440], 441, 442; Bore-hole, ii, 258; Cost of two blast-furnaces^ 
vi, 520. 

Cleveland gold- and silver-mine, Silverton, San Juan County, Colo,, 
xi [170], 188. 
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Cleveland iron-miDe, Lake Superior, Visit to, ix [3]. 

Cleveland, O. : Coal, iii, 386; Excursions in vicinity of, iv, 17; Meet- 
ing, October, 1875 ; Proceedings, iv, 9 ; Papers, iv, 77. 

Cleveland Rolling-Mill Company's Bessemer Works, Newburgh, O., 
V, 209. 

Cleveland Bolling-Mill Company, Furnace of, xii, 207. 

Cliff copper-mine. Lake Superior, iv, 110 ; vi, 282 ; viii, 25 ; ix, 680. 

Clifton district, Graham County, Ariz. : xv, 26, 28, 30, 35, 77 ; First 
smelting of copper-ores, xv, 42 ; Wages of miners, xv, 40. 

Clifton Forge, Va., iron-ores, viii, 347. 

Clifton opening, Northern lode, Carroll County, Ya., gold, viii, 342. 

Clifton, St. Lawrence County, N. JT., magnetites, i, 364-371. 

Clifkon, Wis., brick, viii, 503. 

Climate of Arizona, xi, 291. 

Climax silver-mine, Leadville, Colo., xiv [288]. 

Clinch Mountain, Va., iron-ores, viii, 339 ; xii [141]. 

Clinch River, Russell County, Va., iron-ores, viii [339]. 

Cline silver-mine, Hancock, Me., vii, 354. 

Clinton furnace, Allegheny County, Pa., xiv, 658. 

Clinton County, N. Y. : Fire-sand, xiv, 757 ; Iron-ores, iii, 374 ; ix, 
72 ; X, 289, 292. 

Clinton County, Pa. : Coal, x, 153, 157 ; xiv, 33. 

Clinton furnace, Pittsburgh, Pa., viii, 13, 14. 

Clinton group. Red hematite-ores of the, xii, 139, 156, 157 ; In Ala- 
bama, xi, 241, 243 ; In Tennessee, xi, 506 ; In Virginia, viii, 346 ; 
In Wisconsin, viii, 490, 495. 

Clinton, Oneida County, N. Y. ; Iron-ores, percentage of iron, iv, 220; 
Fossil-ores, xii [139]. 

Clinton, Ont., salt-deposit, v, 538, 559. 

Clio stamp-mill, Tuolumne County, Cal., i, 46. 

Closed-front furnaces, iv, 101, 180, 183, 370, 377. 

Closed-topped furnaces, results compared with open -topped, iv, 128. 

Closson, P., process for manufacturing magnesia, xiv, 458. 

Cloud Bay silver-mine. Lake Superior, v, 485. 

Cloud, J. W., Shocks on Railway Bridges, ix [284], 375 j Steel for 
Bridges, ix [284], 380 ; Remarks in discussion of Dr. Dudley's 
papers on Steel Rails, vii, 401. 

Clove iron mine. Union vale, Dutchess County, N. Y., v, 218. 

Clove Spring iron-mine, Unionvale, Dutchess County, N. Y., v, 219, 
229. 

Cloverdale furnace, Botetourt County, Va., xii [20]. 

Clover Hill coal-mines, Richmond, Va., iii [229] ; vi, 264, 268, 269, 
270. 

Clunes, Australia, stamp-mill, i, 49. 

6 
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Clyde coal-mines, Gape Breton, N. S., xiv, 552, 657, 558. 

Clyde Iron Works, Glasgow, Scotland, v, 56. • 

Coahuila, Mex., Oold properties in, xiy, 196. 

Coal (see also Anthracite, Bituminous coal , Charcoal, Carbonite, Lignite) : 
Amount consumed in making water-gas, xi, 809-312, 316 ; Amount 
of coal-area in anthracite region of Pennsylvania, xi, 154: Analyses, 
ii, 61, 62, 153, 275; iii, 34, 127, 178 ; v, 258, 367, 368; vi, 225, 
226, 267, 272, 438-447 ; vii, 213 ; viii, 75, 185, 186, 187, 190-194, 
196. 225, 266, 267, 268, 335, 570; ix, 250, 251,654,655,657-662; 
xi, 158; xii, 152, 154, 162, 164, 219, 326, 343, 472, 477, 487, 491, 
492, 493, 494, 495. 496, 566 ; xiii, 332, 342, 343, 344, 392, 397, 
511, 516, 518, 519 ; xiv, 22, 23, 24, 27, 28, 29, 30, 31, 177, 178, 303, 
304, 559, 560, 714, 715 c< «e^., 812 ; xv, 111, 112, 113, 118, 120, 
121, 210, 211, 212, 820; Anthracite coal at Commentruy, France, 
xiv, 626 ; Anthracite coal of Northern coal-fields. Pa., xv, 700 ; 
Anthracites in Pennsylvania, xiv, 706 ; A peculiar variety of an- 
thracite, vii. 213 ; Ash of coal, amount of limestone necessary to 
flux, vi, 169 ; Behavior of sulphur in coal under destructive com- 
bustion, viii, 195 ; Bony coal, xiv, 721 ; Cahaba, Coosa, and 
Warrior coal-fields of Alabama, xi, 286-247; Cahaba coal- 
field, Ala., xii, 152 ; Calorific power of combustion of, xi, 453- 
457, 466-468; Can nel coal in Pennsylvania, xiv, 644; Chemical 
reaction in coking, viii, 197 ; Classifications of coals, vi, 430 ; ix, 
119; Clay found in coal-seams, xii, 320; Coal-product of Alle- 
gheny County, Pa., xiv, 666 ; Coking of block coal of Indiana, 
iii, 38 ; iv, 99 ; Coking under pressure, iii, 34 ; viii, 198 ; Com- 
pression of coal in formation, xiv, 652 ; Condition of sulphur 
in, viii, 181, 190,570; Coosa coal-field, Ala., xii, 155; Definition 
of coals based on the ratio of carbon to volatile combustible matter, 
vi, 449; Desirability of standard method in analysis, xiii, 514; 
Desulphurization of coke, viii, 196, 198, 571 ; Desulphurization of 
coke by alkalies and alkaline earths, viii, 199, 200 ; Determination 
of sulphur in, viii, 192, 569 ; xi, 449 ; Determination of water in, 
V, 97 ; Deterioration on exposure, i, 286 ; ii, 151 ; iv, 60 ; Differen- 
tial sampling of bituminous coal-seams, xii, 317 ; Dust used for 
artificial fuel, vi, 214 ; viii, 314 ; Evidence of streams during the 
deposition of coal, iv, 113 ; Fibrous coal, xii, 320 ; First use of raw 
bituminous coal in the blast furnace, v, 175 ; Formation of coal 
from mine-timber, xv, 819 ; Geology of the Pittsburgh coal-region, 
xiv, 618; Improvements in mining and handling, ix, 294; Impu- 
rities in top and bottom benches of coal-seams, xii, 321 ; Leases, i, 
55, 57, 230, 411 ; v, 185 ; Lime in coal, viii, 187, 188 ; Localities: 
Alabama: i, 231; ii, 144; De Kalb County: Lookout Mountain, 
xii, 147; Jefferson County, xii, 148; Morgan County, xii, 147; 
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Coal — Continued, 

St, Clair County, xii, 147; Tuscaloosa County; Tuscaloosa, xii, 
150; Walker County, xii, 150; Cumberland Mountain, xii, 147; 
Raccoon Mountain, xii, 147; Sand Mountain, xii, 147 ; Alabaina, 
Georgiay Tennessee, xv, 170 et seq.; Arkansas: iii, 33; ChUi: vii, 
448; China: xv, 110; Colorado: i, 293; v, 365; ix, 250, 251; 
Hudson* s Bay rcn^oncd, xiv, ^95 ; Illinois^ iii, 127 ; Will County 5 
Wilmington, iii, 188 ; Indian Territory^ ix, 496 ; Indiana, i, 225 ; 
iii, 38; iv, 99, 100, 304; Iowa: Webster County; Fort Dodge, i, 
224; Japan, v, 240; xv, 114; M(m(ichusetts, vi, 224; Mexico, vi, 
408 ; X, 270 ; xiii, 203 ; Nevada, vi, 345 ; New Mexico, x, 427 ; N<yrth 
Carolina, vi, 261 ; Nova Scotia, xiv, 317 ; Cape Breton ; Sidney, xiv, 
542; Pictou County, xiv, 63; Ohio: Hocking Valley, ii, 275; iii, 
409; Trumbull County, xiv, 625; Pennsylvania: Allegheny 
County, Pittsburgh, viii, 22 ; Armstrong County, xiv, 22 ; Beaver 
County, xiv [24] ; Cambria County, xiv, 22, Johnstown dis- 
trict, xiv [24] ; Cameron County, xiv, 22 ; Centre County, xiv, 
22; Clarion County, xiv, 22; Clearfield County, xiv, 22; Clin- 
ton County, xiv, 22; Elk County, xiv, 22; Fayette County; 
Connellsville, iii, 406; Jefferson County, xiv, 22, Brookvillcj 
xiv [23] ; Lawrence County, xiv, 24 ; McKean County, vii, 
323; xiv [23], 33; Mercer County, xiv [24], 625; Washington 
County, xiv, 634; Westmoreland County, xiv, 636; Allegheny 
Mountain, xiv, 22 ; Broad Top, iii, 172 ; Freeport Lower, xiv, 22, 
27 ; Freeport Upper, xiv [23] ; Kittanning Lower, xiv, 22 ; Kit- 
tanning Upper, xiv [23] ; Moshannon Creek, xiv, 34 ; Rhode Island 
and Massachusetts, xiii, 510 ; Tennessee, xiv, 292 ; Anderson County ; 
Coal Creek, xiv [294] ; Marion County, xiv, 177 ; New River, xiv, 
296 ; Sequatchie Valley, xiv, 176 ; Texas, ix, 495 ; x, 272 ; Utah : 
Cedar City, xiv, 811 ; Virginia: i, 346, 360 ; v, 88 ; vi, 243, 254, 
262-274; viii, 261,347; Loss on heating, vi, 437: Magnesia in 
coal, viii, 187, 188; Maximums of sulphur and ash in merchant- 
able coals, xii, 344 ; Mechanical analysis, xi, 449 ; " Monitor '' 
cutter, iii, 23; Occurrence of lustrous coal with native silver, ix, 
650; Practical effect of the weathering of coal, viii, 219; Presence 
of pyrites in coal, xii, 319 ; Prevention of smoke by the Flannery 
boiler-setting, x, 212; Phosphorus in coal, viii, 74; Pittsburgh 
seam of the Connellsville region, xii, 321 ; Product of dry distilla- 
tion of bituminous coals, viii, 203 ; Production in England and the 
United States, xi, 4, 6, 8, 157, 158 ; In Georgia, Alabama, and Ten- 
nessee, xiv, 5 ; In the United States, ix, 294, 299 ; In western Pennsyl- 
vania, viii, 22 ; Qualitative differences of coal-seams, xii, 319, 320; 
Relative value of coals to the consumer, xiv, 19 ; Splint and cannel 
coal of the Kanawha Valley, Va., x, 81, 84 ; Spontaneous combus- 
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Coal — Continued. 

iioD, iv, 60 ; Structure of coal-seams, xii, 318 ; Sulphur in coal, 
xii, 317 ; Sulphur in coal and its relation to coking, ix, 656 ; 
Swedish coal and clay deposits, xiii, 321 ; Utilization of culm, ix, 294 ; 
Varieties of Ck>AL : A.nthracite, vi, 432 ; Bituminous, vi, 270, 432 ] 
Blind, vi, 431; Brown, vi, 432; Caking, vi, 432; Cannel, vi, 431, 
432 ; X, 81. 84 ; Cherry, vi, 432 ; Cubical, vi, 430 ; Culm, vi, 432 ; 
Fibrous, vi, 272; Glance, vi, 272, 431; Hard, vi, 432; Kilkenny, 
vi, 431; Lamellar, vi, 272; Lignite, vi, 432; Malting, vi, 431; 
Parrott, vi, 432 ; Rough, vi, 432; Slate or splint, vi, 431, 432; 
Steam, vi, 432 ; Stone, vi, 431, 432 ; Varieties of coal in a bitumi- 
nous coal seam, xii, 318 ; Warrior coal-field, Ala., xii, 147 : Water 
in, V, 97 ; Weathering, i, 286; ii, 161 ; iv, 60; viii, 202, 204. 

Coal- and iron-deposits, Relative positions of, in Eastern United States, 
i, 38. 

Coal and Iron in Alabama (Hunt), xi [219], 236. 

Coal and Iron of the Hocking VaUey, Ohio (Hunt), vii [226], 313. 

Coal-basins : Pennsylvania : Beaver Meadow, xi, 158 ; Black Creek, 
xi, 147; Carbondale, xi, 152; Green Mountain, xi, 158; Hazelton, 
xi, 146, 158 ; Lackawanna, xi, 151 ; Lorberry, xi, 158 ; Mahanoy, 
xi, 145; Nanticoke, xi, 149; Panther Creek basin, xi, 142, 154, 
158; Pottsville, xi, 140; Scranton, xi, 151, 158; Shamokin, xi, 
144, 158; Shenandoah, xi, 145; West Cross Creek, xi, 147; 
Wilkes'Barre, xi, 151. (See also Coal-beds, Coal-basins, Coal- 
fields and Coal-mines). 

Coal-beds : Alabama, xi, 236-247 ; Shelby County, Monte Vallo, xi, 
243 ; Warrior basin, iii [375] ; Colorado : Fremont County ; 
Canyon City, i, 293; Ohio: Athens County; Federal Creek, ii, 
274 ; Meigs County ; Pomeroy, ii, 274 ; Perry County ; Lower 
New Lexington, ii, 274, Lyonsdale, ii, 274, Shawnee, ii, 274 ; Port- 
age County ; Nelsonville, ii, 274, 275 ; xii, 324, Straitsville, ii, 274, 
275; xii, 324; Hocking Valley; Bayle/s Run, ii, 274, 277; 
Brooks's, ii, 274, 275, 276, Lick Run, ii, 274, Norris, ii, 274, Stall- 
smith, ii, 274, 277, Sunday Creek, ii, 274, 275 ; Pennsylvania, xi, 
136-153; Barren Measures, xii, 495 ; Berlin, viii, 76; xii, 323,471 
[472], 495; Beaver County ; Brush Creek, x, 150, 155, Darlington, 
X, 153 ; Clearfield County ; xii, 322, Lloydsville, xii, 323 ; Fayette 
County ; Conuellsville, iii, 406 ; Lackawanna County ; Scranton — 
Big Rock, XV [703], Clark, xv [703], Diamond, xv [703], Rock, xv 
[703]; Luzerne County; Hillman, xv, 640, 641 [703], Kingston 
Township — Baltimore, xv, 640, Mills, xv, 641, Plymouth — Lance, 
XV, 704, Wilkesbarre— Baltimore, xv [703], 704, Ross, xv [703] ; 
Tioga County; Bloss, xii, 324; Broad Top field, iii [384] ; Barnet, 
xii, 324 ; Carbondale basin ; Archibald, xi, 152 ; Hazleton basin ; 
Gamma, xi, 146, Parlor, xi, 146, Wharton, xi, 146 ; Lackawanna 
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basin; Big, xi, 152, Clark, xi, 152, New County, xi, 152, Rock, xi, 
152 ; Nanticoke basin ; Bennett, Forge, or E, xi, 149, Bowkley, xi, 
150, Cooper, xi, 149, George, xi, 149, 150, Hillman, xi, 149, 150, 
Hutchinson, xi, 150, Kidney, xi, 160, Lance or Four-foot, xi, 149, 
150, Mills, xi, 150, Red Ash, xi, 149, Ross or C, xi, 149, Seven-foot, 
xi, 150, Slope, xi, 149, 150, Three-foot, xi, 149, Tunnel, xi, 149; 
Panther Creek basin ; Bony, xi, 142, Jock, xi, 142, Tamaqua, xi, 
143, Twin, xi, 142 et seq., Washington, xi, 142; Pottsville basin; 
Buck Mountain, xi, 141 et seq., Charlie Pott, xi, 140, Clarkson, xi, 
140, Diamond, xi, 141 et seq., Holmes, xi, 141 et seq., Lewis, xi, 
140, Little Diamond, xi, 141, Little Orchard, xi, 141 et aeq., Little 
Tracy, xi, 141, Lykens Valley, xi, 141, 143 et *8eq,^ Orchard, xi, 
141 et seq., Palmer, xi, 140, Peach Mountain, xi, 141, Primrose, 
xi, 141 et seq.f Selkirk, xi, 141, Seven-foot, xi, 141 etseq.. Skidmore, 
xi, 141 et seq., Spohn, xi, 140; Quemahoning field, xii, 488, Fritz's, 
xii, 495, H. Coleman's, xii, 495, Philson, xii, 495. T. Price's, 
xii, 495, Weighley, xii, 495, W. G. Walker, xii, 495 ; Salisbury 
sub-basin; Pittsburgh, xii, 324, 471, 495, Price, xii [471]; 
Brookville, x, 150-160 ; Big Tracy, xi, 145, Clarion, x, 150-160 ; 
Coleman, X, 150; Cumberland, iii L384] ; Freeport Lower, x, 150- 
160; xii, 472; Freeport Upper, x, 150-160 ; xii, 323, 485 [489] 
494 ; Kelly, xii, 323 ; Kittanning Lower, x, 150-160 ; xii, 475 [488 
491] ; Kittanning Middle, x, 155 ; Kittanning Upper, x, 150-160 
xii, 323, 479 [481], 483 [488], 492 ; Lemon, xii, 323, 485 ; Mara 
moth, ix, 51 1 ; Mercer, x, 151-160 ; Millerstown, x, 150-160 
Pittsburgh, vi, 443 et seq. ; viii, 23, 75 ; x, 150-160 ; Quaker- 
town, x, 151, 154; Red Ash, xv [703]; Redstone, x, 150-160; 
Sewickley, vi, 442; viii, 75; x, 150-160; Sharon, x, 151-160; 
Uniontown, x, 150-160; Washington, viii, 75; x, 150, 151, 160; 
Waynesburg, vi, 440 ; x, 150-160; Texas: Belknap, ix, 496 et 
seq. ; Brazos, ix, 496 et seq. ; Virginia : Flat top ; Pocahontas, 
xii, 26 [39] ; xv, 751. Other Countries : Belgium : Aachen, 
iii [370, 371]; Charleroi, iii [368]; Liege, iii [368]; France: 
Allier, iii [368]; Blanzy, i, 175; du Nord, iii [368]; Escant, iii 
[368]; LeCreuzot, i, 175; Sambre, iii [368]; Oermany : Ruhr, iii 
[370, 371] ; Saar, iii [368, 370, 372] ; Saxony, iii [370], Zwickau, 
iii [372]; Westphalia, iii [370, 371]. 

Coal-breaker, iii, 135. 

Coal-breaker teeth, viii, 6. 

Coal Brook coal-mines, Brazil, Ind., i, 228 ; iii, 27, 30. 

Coal Brook coal-mine, Carbondale, Pa., xi, 158. 

Coal Creek coal-mine. Cedar City, Iron County, Utah, iv, 300, 303. 

Coal Creek coal-mine, Colo., v, 366-369. 



86 TRANS. AM. INSTITUTE OF MINING ENGINEERS. 

Coal-crust in the American bloomary process. Analysis of, viii, 53L 

Coal-dust (see also Culm) : A source of scaffolds in blast-furnaces, 
ix, 65, 68, 69; Influence of, in mine-explosions, xiii, 253, 775 
et 8eq,; Utilization of anthracite coal-dust in the manufacture of 
pressed fuel, vi, 214 ; viii, 314. 

Coal-fields : Available tonnage of the bituminous coal-fields of 
Pennsylvania, x, 144; New method of mapping, ix, 506. Coal- 
fields OP THE United States : Alabama: xii, 145 ; Black War- 
rior, iii [387] ; Cahaba, iii [387] ; xi, 237-247 ; xv [193], 194, 
211 [737]; Coosa, iii [387]; xi, 237-247; xv [193], 195, 212; 
Warrior, xi, 236-247 ; xv [193], 194, 211 [737], 740; Colorado: 
Cafion City, vii, 22; Maryland: Cumberland, vi, 274; Missis- 
sippi Valley,' iii, 380; North Carolina: Dan, iii [375], [387] ; Deep 
River, iii [375], [387]; xiii, 517; Fenn9ylvania : xi, 137; Al- 
leghany, iii, 173, 181, 379, 385 [387] ; Berlin-Salisbury sub- 
basin, xii, 468, 471, 476, 482 [487], 496; Bennington, xii, 323 ; 
Broad Top, iii, 172, 173, 174, 182; xii, 323; Connellsville, viii, 
23; xiii, 330, 332 ; Eastern Middle, xi, 154, 158; Ellangowan, ix, 
515 et seq, ; Johnston-Confluence sub-basin, xii, 468, 473, 476, 482, 
487, 492, 496 ; Lehigh, v, 378. 604 ; vi, 274 ; xi, 137, 156 ; Loy- 
alsock, V, 378; xi, 154, 158 ; Mahanoy, ix, 514 et seq.; Northern, 
xi, 154, 158 ; xv, 699 ; Salisbury, xii, 324 ; Schuylkill, v, 378, 504 ; 
vi, 274 ; xi, 137, 156, 158; Shenandoah, ix, 515 et seq.; Somerset 
sub-basin, xii, 468, 473, 475, 476, 481, 482, 487, 496 ; Quemahon- 
ing, xii, 468, 473 ; Southern, xi, 154, 158 ; Wyoming, v, 304, 378 ; 
vi, 274; vii [159]; xi, 137; Tennessee: Alleghany, iii [375]; 
Wallen's Ridge, xv, 743, 744 ; Texas : Brazos, ix, 495 ; Eagle 
Pass, xiii, 397 ; Eagle Mountains, xiii [390], 391, 404; Sabinas, 
xiii, 404; Virginia: Big Stone Gap, xv, 119, 120 ; Dan River, vi, 
238, 266 ; Farmville, vi, 233, 266 ; Kanawha, viii, 343 ; New River, 
viii, 261 ; Richmond, i, 346 ; vi, 230. 274 ; Glade and Locust 
Mountains, xv, 121 ; Flat Top, xv [747], 751, Bluestone, xiii, 237. 
Other Countries: Belgium: iii [368]; England: Bristol, viii, 
222 ; Dudley, i, 175 ; Durham, iii, 364 ; Lancashire — Oldham, i, 
175; Manchester, i, 175; North Staffordshire, viii, 333; Japan: 
Kiushiu, V, 247, 252 ; Nippon, v, 247, 250 ; Shikoku, v, 247, 252; 
Yesso, V, 247, 258 ; Mexico : Coahuila ; Piedras Negras, xiii, 397 ; 
Spain : Villanueva, iii [373]. 

Coal-fire in Butler mine, vii, 160. 

Coal-measures: Of Warwickshire, England, i, 302 ; Sections of Lower 
Productive, in the first basin of Pennsylvania, xii, 489. 

Coal-mines : Casualties in anthracite mines, x, 67 ; Fires in, i, 350 ; iv, 
54 ; iii, 449 ; Fires in Wilkesbarre mines, iv, 70 ; iii, 449. Coal- 
mines OF the United States: Alabama : Jefferson County; Bir- 
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miDgham— Pratt, xi, 242 ; xv, 194, 740, 741 ; Shelby County ; 
Blocktoo, XV, 194, Helena, xv, 194, Montevallo, xv, 194 ; Colorado : 
Boulder County; Black Diamond, v, 366 etseq,; Erie — Canfield, 
V, 366, 372, South Boulder Creek— Marshall, v, 366 et aeq. ; Fre- 
mont County; Cafion City, v, 367 et seq. ; Coal Creek, v, 367 et seq.; 
Gunnison County; Gunnison River, v, 367 et seq,; Huerfano 
County; Walsenberg, v, 367 et seq,; Jefferson County; Golden 
City, V, 366 et %eq, ; Morrison — Mount Carbon, v, 367 et seq, ; Las 
Animas County; Trinidad — Raton Coal and Iron Company, v, 367 
et seq,; Carbon, i, 218; Evanston, i, 218; Rock Springs, i, 218, 
222 ; South Park ; Lechner, v, 367 et seq. ; Illinois : Grundy 
. County ; Braceville — Augustine's, iii, 200, Mazon Creek — 
Mazon, iii, 199 ; Will County ; Braidwood Station — Eagle, iii, 196, 
Schoonmaker, iii, 199 ; Au Sable Creek — Wilson's, iii, 198 ; 
Waupecan Creek — Waupecap, iii, 199; Indiana: Clay County; 
Brazil, i [225]; Coal Brook, i, 228; iii, 27, 30; Barnett's, . iii, 
35, 37 ; Woodruff & Fletcher's, iii, 35, 37; Knox County; Shep- 
ard & Haslett's, iii, 35, 37 ; Simonton's, iii, 35, 37 ; Spencer 
County; Staab, i, 228; Sullivan County; H: K. Wilson's, iii, 35, 
36 ; Indian Territory : Choctaw County ; McAllister, ix, 496 ; 
Iowa: Webster County; Fort Dodge, i, 224; Kentucky: Boyd 
County; Ashland, xii, 324; Coaltou, xii, 324; Massachusetts: 
Bristol County; West Mansfield, Harden, xiii, 515; Nevada: 
Pancake Mountain — Pancake, iii, 32; New Mexico: Placer 
Mountain, i, 297; Ohio: Stark County, Massilon,iv, 190; Sum- 
mit County; Akron Furnace, xii, 324; Pennsylvania: Allegheny 
County ; Pittsburgh — Stone's, iii, 35, 36 ; Armstrong County ; 
Col well Furnace, iv, 114; Mahoning Coal Co., xiv, 30; Beaver 
County ; Raccoon Township — Cotter's, viii, 75 ; Bedford County ; 
Bedford— Barnet, iii, 173, 177 ; Cook, iii, 173 ; Everett Iron 
Company, xii, 323 ; Kemble Coal and Iron Company, xii, 323 ; 
Blair County; Allegheny Township — Cambria Iron Company, 
viii, 75 ; Dennison, Porter & Co., viii, 75 ; xii, 485, 491, 494 ; 
Bennington, xii, 323 [476], 491 ; Glen White Coal and Lumber 
Company, xii, 322, 491 ; Kittanning Coal Company, xii [485], 
494; Lemon's, xii [485]; Woodvale, xii, 491; xiii, 776; Cambria 
County ; Ben's Creek, xii [475] ; Brotherline's, viii, 75 ; Chest 
Creek — Melon, xiv, 30 ; Christy's, xii, 485 ; Curry's, xii, 485, 
486; Galitzin, xii, 323; Johnstown, Allegheny bed — Cement, 
iii [173] ; Miller, iii [173], 181 ; Peacock, iii [173] ; Cambria 
Coal and Iron Company, viii, 220 ; xii, 491, 492 ; Conemaugh, 
xii, 323 ; xiii, 775 ; Coshun, xii, 323, 485, 486, 494 ; xiii, 776 ; 
Gautier, xiii, 776; Rolling Mill, xii, 323, 475, 480, 492; xiii, 
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774 ; Lilly Station, xii, 323 ; Lloydeville, xii, 475, 491 ; xiv, 30 ; 
South Pork, xii, 491 ; Washington Township — Dysart & Co., viii, 
75 ; xii [485], 486, 491, 494 ; Carbon County ; Beaver Meadow— 
Honeybrook, xi, 158; Mauch Chunk — Summit Hill, iv [56]; 
Centre County ; Phillipsburg — Williamson, xiv, 30; Powelton, xii, 
491 ; Snow-Shoe, ix [251] ; Clarion County ; Pairmount Coal Com- 
pany, xiv, 29, 30 ; Pox, xiv, 30 ; Goheen's, xiv, 29 ; McCall, xiv, 
30 ; Murphy, xiv, 29 ; Songer, xiv, 30 ; Smullen, xiv, 29-; Wilkins, 
xiv, 29 ; Clearfield County ; Beaver Run, xiv, 27 ; BelPs Gap Rail- 
road Company, xii, 323 ; Davis, xiv, 27 ; Decatur, xii, 492 ; Derby, 
xiv, 27;, Eureka, xii, 493; xiv, 27; Franklin, xii, 493; xiv, 27 ; 
Hale's, xii, 492; Karthaus, xiv, 27 ; Laurel Run, xii, 492; xiv, 27 ; 
Logan, xiv, 27 ; Lower Derby, xii, 492 ; Mapleton, xii, 492 ; xiv, 
27 ; Morrisdale, xii, 492 ; xiv, 27 ; Moshannon, xii, 493 ; xiv, 27.; 
New Moshannon, xii, 492 ; Penn, xii, 493 ; xiv, 27 ; Stirling, xii, 
493 ; xiv, 27; Webster, xii, 493 ; xiv, 27 ; Clinton County ; Westport, 
Merriman, xiv, 30 ; Columbia County ; Orangeville, ix, 251 ; Elk 
County ; Cascade, xiv, 30 ; Parmerdale, xiv, 30 ; St. Mary's Coal 
Company, xiv, 30; Fayette County; Bear Run, ix [514]; Con- 
nellsville Township — Blast-furnace, xiii, 776; Herold, xiii, 332; 
Kintz, xiii, 332 ; Morewood, xiii, 332 ; Morrell, xiii, 332 ; Soxman, 
xiii, 332; Frick & Co., viii, 75; Franklin Township — MoCormack 
Heirs, viii, 75 ; Grerman Township — Kendal's, viii, 76 ; North 
Union Township — Swan Heirs, viii, 75 ; Perry Township — Town- 
send's, viii, 75 ; Greene County ; Dunkard Township — Miller's, 
viii, 75 ; Lucas's, viii, 75; Huntingdon County; Cunard, Kelly, 
iii, 173, 177, 178 ; Todd Township— Savage, viii, 75 ; Jefferson 
County ; Diamond, xiv, 28 ; Eshbaugh, xiv, 28 ; Hawk, xiv, 28 
Hoover, xiv, 28; Huffman, xiv, 28; Hum's, xiv, 28; Keslar, xiv 
28; London, xiv, 28 ; McKee, xiv, 28; Pautall, xiv, 28 ; Patton 
xiv, 28; Reynolds, xiv, 28; Seley, xiv, 28 ; Sharp, xiv, 28; Shies 
ley, xiv, 28 ; Sprague, xiv, 28 ; Strouse's, xiv, 28 ; Wachob, xiv, 28 
Wingert, xiv, 28; Lackawanna County; Ridge, xv, 634; Scran 
ton — Capouse, xi, 158; Luzerne County ; Black Diamond, xv, 640 
Carbondale — Coal Brook, xi, 158 ; Forest City,xi, 152; Diamond 
V, 503; Drifton — Buck Mountain, vii, 213; Green Mountain, Up 
per Lehigh, xi, 158 ; Harry E., xv, 640 ; Hillman, v, 502; Kings 
ton Township — Enterprise, xv, 640 ; Henry, xv, 640 ; Knight, xv 
640; Maltby, xv, 640; Niagara, xv, 640; Pettibone, xv, 640 
Pittston, X, 68; Butler, vii, 159; Clear Spring, xv, 640; Exeter 
xi, 158 ; Red Ash, v, 503 ; Schooley, xv, 640 ; Wilkesbarre — Avon 
dale, iv, 58; Baltimore, iii [449]; iv, 59 [71]; v, 502 ; Conyng 
ham, xi, 161 ; Empire, iii, 449 ; iv, 58 [71], 72, 74 ; Nottingham, xi 
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158 ; Pine Ridge, iv, 71 ; Prospect, iii [449] ; iv, 59, 70 ; xv, 640 
Stanton, ix, 514 ; xv, 706 ; Wyoming, xv, 640 ; Fuller, xv, '640 
Mifflin County ; Decatur, xii, 492 ; Northumberland County 
Shamokin — Big Mountain, xi, 158; Schuylkill County; Black 
Creek — Cross Creek, xi, 158 ; Colorado, v, 419 ; Draper, ix, 514 ; 
East Schuylkill — ^New Boston, xi, 158; Lykens Valley — West 
Brookside, xi, 158 ; Mahanoy City — Ellangowan, i, 275 ; xi, 145, 
158; Pottsville— Beech wood, i, 262; Big Tracy vein, i, 266; East 
Norwegian, i, 271 ; Mammoth, i, 261, 262, 263, 264; Pine Forest 
Shaft, i, 262 ; Plank Ridge, i, 263; Seven Feet vein, i, 262, 263; 
Shenandoah City, i, 263; Ranch Creek, xi, 158 ; St. Clair, i, 178; 
Seven Feet, i, 178 ; Tamaqua, v, 466 ; Greenwood Company, iv, 
56 ; Newkirk, v,466 ; Tremont — Eckert, xi, 141 ; West Mahanoy — 
William Penn, i [273]; xi, 158; West Schuylkill— Thomaston, 
xi, 168 ; Yatesville, ix [515] ; Somerset County ; Allegheny Moun- 
tain — Stadtler's, xii, 476 ; Apple's, xii [478]; Augustine, xii, 483; 
Baer's, xii, 482; Beachy, xii, 495; Beam, xii, 482; Beaver Dam 
Creek — Kimmel, xii, 481 ; Kuntz's, xii, 476 ; Berlin — Standard 
Coal Company, xii, 323 ; Bowman's, xii, 476 [478] ; Castleman 
River — Harnedsville, xii, 476 ; Listonville, Listen, xii, 476, 496 ; 
Railroad Cut, xii [487] ; Wolfersberger, xii, 476 ; Clear Run — 
Grove's, xii, 476; Covode's, xii, 485, 486; Coxe's Creek — Ba- 
ker's, xii, 476, 482; Croll, xii, 483, 496; Cumberland and Elk 
Lick Company, xii, 495 ; Custer's, xii, 476,478, 481 ; Dark Shade 
Creek — McGregor's, xii, 476 ; Eash, xii, 481 ; Elk Lick Township — 
Wilhelm, viii, 75 ; Faidley, xii, 482 ; Fox's, xii, 482 ; Friedline's, 
xii [478] ; S. P. Fritz, xii, 495 ; Garrett— Walker's, xii, 482 ; 
Garret Tract, xii, 481, 482 ; Griffith's, xii, 485 [486] ; Hanna, xii, 
483,496; Hay's, xii, 482 ; Hein bach's, xii, 482, 496; Heinemeyer, 
xii, 496; Hoffman's, xii, 477 [488]; Lohr's, xii, 475, 481, 484; 
Hugus, xii, 487, 494 ; Keystone Coal and Manufacturing Com- 
pany, xii, 495 ; Kiernan's, xii [478, 488] ; Kimberlin Run — Kim- 
mel's, xii, 482 ; J. Shaefer s, xii, 487 ; Zimmerman's, xii, 476, 496 ; 
Lape's, xii, 485, 486 ; Laurel Hill Creek—King's Farm, xii [476], 
482 [487] ; Putnam, xii, 487 ; Rush, xii, 487, 494 ; Leslie, xii, 
483 ; Livengood & Keim, xii, 495 ; McClintock, xii, 483, 496 ; 
Meyers, xii, 481 ; J. Meyers, xii, 482 ; Middle Creek Township — 
Barron, xii, 487; Milford Station — Ankeny, xii, 476; Mushier, xii, 
482 ; Nicholson's, xii, 482, 496 ; Ogline's, xii, 478 ; Pile, xii, 482, 483, 
496 ; Quemahoning Gap — Morgan's, xii, 476, 478 ; Queer's, xii, 485 ; 
Reitz,xii,481 ; Rischeberger's^xii, 477 ; Rodger, xii, 481 ; B.Shaefer's, 
xii, 482 ; J. Shaefer's, xii, 487 ; L. Shaefer, xii [482] ; Schaefer's Farm, 
xii, 477 ; Schupstein, xii [487] ; Sechler's, xii, 482 ; Shade Creek— 
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'Berkey'8,xi],476,47d; KDebel's, xii,476 ; Sipe'8,xii,485,486; Specht, 
Xn, 475, 481; Summit Township — Saylor Hill, viii, 75, xii, 495; 
Swank, xii, 481 ; Thomas's, xii, 485, 486; Trevorrow, xii, 481, 496 ; 
Valley Township — Coleman Brothers, viii, 75 ; W. G. Walker, xii, 
495 ; Wall, xii, 482 ; Weaver, xii, 481 ; Weighley, xii, 495 ; Wei- 
mer's, xii, 482; Wigle's, xii, 482. 496; Wilhelm— Anspach 
& Co., xii, 495; Wilt, xii, 481, 486; Voder's, xii, 482, 495 ; Zu- 
fall's, xii, 482; Wells Creek— Earnhardt, xii, 487 ; Tioga County ; 
Arnot-Blossburg Coal Company, xii, 324 ; Washington County ; 
Buffalo Township — Henderson's, viii, 75 ; Carroll Township — New 
Eagle Works, viii, 75 ; Chartiers Township — Ashurst's, viii, 75 ; 
East Pike Run Township — Slocum's, viii, 75; White's, viii, 75; 
Fallowfield Township — Redd's, viii, 75 ; Independence — Magee's, 
viii, 75 ; Westmoreland County ; Derry Township — Millwood Coal 
Company, viii, 75 ; Saxman & Co., viii, 75 ; Foster, viii, 75 ; 
Hempfield Township — Greensburg Coal Company, viii, 75 ; Ir- 
win's Station — Westmoreland Coal Company, ix IQQQ'], 668 ; Lari- 
mer, viii, 75 ; Loyalhanna Township — Saltzburg Coal Company, 
viii, 75 ; Penn, viii, 75 ; Sewickley, viii, 75 ; Southside, viii, 75 ; 
Youghiogheny, viii, 75 ; Broad Top field ; Edge Hill — Fulton, iii, 
173; Kehley Run, ix, 477; Rhode Island: Cranston, vi, 226; 
xiii, 516; Portsmouth, vi, 225; xiii, 511 ; Tennessee: Anderson 
County; Knoxville Iron Company, xiv, 297; Franklin County, 
Sewanee, xiv [294] ; Marion County ; Griffiths Creek, xiv, 177 ; 
Roane County ; Rockwood — Roane Iron Company, xv, 193 ; 8e- 
quatchee County ; Brush Creek, xiv, 177 ; Little Sequatchee, xiv, 
177 ; Texas: El Paso County; Eagle, xiii, 391 ; Stephens County; 
Belknap bed— Ballard, ix, 500; O'Neill, ix, 500; Walker Tract, 
ix, 500 ; Brazos bed ; Johnson tract, ix, 503 ; Eagle Pass field ; 
Breckenridge shaft, xiii, 400, 401 ; Riddle & Hart, xiii [399], 400 ; 
Utah : Iron County ; Cedar City— Coal Creek, iv, 300, 303 ; San 
Pete Valley — Reese's, iv, 299, 302 ; Virginia : Allegheny County ; 
Longdale, v, 421 ; Chesterfield County ; ^tna, vi [230] ; Bailey's, 
iv [309] ; Black Heath, iv [309] ; vi [330] ; Buck & Cunliffe, iv 
[309] ; Clover Hill, iii [229] ; Creek Company, iv, 309 ; Green 
Hole, iv, 309; Grove, iv, 313; Maidenhead, iv, 309; Midlothian 
colliery, i, 346, 360 ; iii, 184 [229] ; iv, 308 ; v [422] ; vi [230], 268, 
269 ; Bailey's Hill, i, 349 ; Grove, v, 148 ; Mill's, iv, 309; Ross it 
Currey, iv [309] ; Sallis, iv [309] ; Trabue's, iv [309] ; Union, iv, 
309 ; vi [232] ; White Chimney, iv, 310 ; Wooldridge's, iv [309] ; 
Fayette County ; Anstead, viii, 268 ; Beury & Williams, viii, 267 ; 
Hawk's Nest, viii, 268; Nuttallburg, viii, 267; Holt & Snyder, 
viii, 268 ; Henrico County ; Deep Run, vi [230] ; Richmond ; Car- 
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bon Hill, vi, 268, 269 ; Clover Hill, vi, 264, 268, 269 ; National, 
vi, 268 ; Kanawha County ; Carkin, xv [541] ; Coalburg, x, 82 ; 
East Bank, x, 82; Paint Creek, x, 82; Tazewell County; Poca- 
hontas, xiii [4], 237 ; Wyoming ; Sweetwater County ; Bitter 
Creek, Rockspring Station—Van Dyke, iv, 299, 802; Uintah 
County ; Evanston — Crismon, iv, 299 ; Hinton, iv, 302. Other 
Countries : Belgium : Bernissart, i, 83 ; Sars Lougchamps, i, 
84 ; England : Leicestershire ; Moira, i, 301, 311 ; Ruabou — Wynn- 
stay Colliery, ix, 478 ; France: Creusot, i [360] ; Rive de Gier, i 
[360] ; St. Etienne, i [360] ; Germany : Saxony ; Zaukeroda, v 
[440] ; Silesia ; Konigsgrube, i [360] ; Eonigshiltte, i, 182, 209 ; 
Mexico: Coahuila : Cedral, x, 270; xiii, 395, 403 ; Piedras Negras 
field — Eagle, xiii, 399-401 ; Nova Scotia : Block House section, 
xiv, 553, 557, 558 ; Seams ; Block House, McAuley, xiv, 549 ; 
Bridgeport, xiv [323] ; Caledonia, xiv, 552, 557, 558 ; Chignecto, 
xiv, 541 ; Clyde, xiv, 552, 557, 558 ; Cow Bay, xiv [323], 548 ; 
Tracey seam, xiv, 548; Cumberland County; Spring Hill, xiv, 
317 ; Visit to, xiv [323] ; Drummond, xiv [323], 407 ; Emery, xiv, 
555, 557, 558 ; Gardiner, xiv, 556, 557, 558 ; Glace Bay Station ; xiv, 
817, 551, 557, 558, 627 ; Seams ; Hub, Harbor, Boutelier, Buck Pit, 
Phelan, Ross or Emery, Small, Lomay, Gardiner, Gardiner (New), 
Clarke's, Martiu's, xiv, 546 ; Visit to, xiv [323] ; Gowrie, xiv, 554, 
557, 558 ; McAuley seam, xiv, 554 ; International, xiv, 317, 551, 
557, 558 ; Lingan tract, xiv, 551, 557, 558; Seams, Carr's, Bar- 
rasios, Dunphy's, Davy's Head, Northern Head, Lingan Main, 
Lafflin's, Small, xiv, 545 ; Low Point, xiv [323] ; Lorway, xiv, 
557, 558; New Glasgow Vale, xiv, 405, 408; Pictou County; 
Albion, xiv, 317 [323] ; Reserve, xiv, 554, 557, 558 ; Schooner 
Pond, xiv, 553, 557, 558 ; Sydney Mine section, xiv, 317,549, 555, 
558 ; Seams ; Cranberry Head, Lloyd's Cove, Chapel Point, Syd- 
ney Main, Indian Cove, Shaley,xiv, 544 ; Stellarton — Albion, xiv, 
405, 407 ; Foord pit, xiv [405], 407 ; St. George, xiv, 541 ; Vic- 
toria, xiv, 543, 550, 557, 558 ; Westville— Acadia, xiv, 407 ; Visit 
to, xiv [323] ; Wales: Ruaton — Wynnstay Colliery, iv, 75. 

Coal-miners : Improvement in social and moral condition, iii, 218 ; v, 
191 ; Work in relation to health, viii, 99. 

Coal-mining : An outline of anthracite coal-mining in Schuylkill 
County, Pa., v, 402 ; Best system for working thick seams, ii, 105 ; 
By tail-rope at Pittsburgh, v, 417 ; Chamber and pillar system, i, 
175 ; Dimensions of the ** Diamond " car, v, 502 ; Effect of splitting 
air on ventilation, v, 159 ; Explosion of fire-damp at Midlothian 
colliery, Va., v, 148 ; Hollenback shaft of the Lehigh and Wilkes- 
Barre Coal Company, v, 502 ; In Pennsylvania, xi, 7 ; Long-wall 
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system, i, 300 ; Successful robbing of pillars at Longdale, Va., v, 
421 ; Systems of mining,], 175, 182, 300 ; Underground haulage by 
moving chain at Hasard collieries, Belgium, ii, 203 ; Use of coal- 
cutter, iii, 23; Waste in (see Anthracite) ; Hygiene of collieries, 
viii, 97. 

Coal-Mining in the OmneUsviUe Coke Region (Fulton), xiii [296], 330. 

Coal Mountain, Texas, coal, ix, 501. 

Coal-oil made by the distillation of bituminous coal and shales, viii, 21. 

Coal-ProdtLction in the* United States (Rothwell), v [20], 375. 

Coal-Production in the United States in 1874 (Rothwell), iii [18], 446. 

Coal-production : Of Japan in 1874, v, 257 ; Of United States com- 
pared with other nations, iii, 446; v, 171, 194, 375. 

Coal-tar : Use in cementing coal-dust in the manufacture of artificial 
fuel, viii, 314. 

Coal*tonnage of a basin, how determined, ix, 518. 

Coal-trade in Great Britain, xi, 4. 

Coal Valley, W. Va., bituminous coal, vi, 270. 

Coal-Washing (Fulton), iii [10], 172. 

Coal- Washing (Stutz), ix [284], 461. 

Coal-washing, xiii, 341. 

Coal-^vashing and coking: At Broad Top, Pa., iii, 172; At Johns- 
town, i, 223 ; At Pittsburgh, iii, 182 ; In England, iii, 182. 

Coal-^vashing machinery. Improvements in, xii, 497. 

Coal-washing plant, ix, 474-477. 

Coals in Mexico — Santa Rosa District (Adams), x [238], 270. 

Coals of the Hocking Valley ^ Ohio (Hunt), ii [13], 273. 

Coals of the Kanawha region, W. Va., viii, 261. 

CoaJs of the Lower Measures or Conglomerate Oroup in the Virginias 
(Hotchkiss), xii [9]. 

Coals of the New River region, W. Va., viii, 261. 

Coalburg, W. Va., coal, vi, 270; x, 82 ; Visit to, x, 8. 

Coalton coal-seam. Hanging Rock district, Ky., iii [387] ; viii, 222, 
223 ; Remarkable case of weathering in situ, viii, 222. 

Coating iron and steel with magnetic oxide to prevent rust, xi, 329. 

Cobalt : Analysis of silicate of nickel, xiii, 658 ; Effect on properties 
of iron, v, 454 ; vi, 111, 115; Effect on the color-test for carbon, x, 
185 ; In Nevada, xiii, 657 ; Occurrence at Mine La Motte, Mo., 
xiii, 634, 

Cobalt and nickel : From smelting Silver Islet ores, ii, 98 ; Matte from 
smelting Mine La Motte ores, v, 327 ; On north shore of Lake Su- 
perior, V, 482; With copper ores, x, 19, 23, 64. 

Cobalt-bloom in Silver Islet vein, viii, 235. 

Cobalt-ores, List of, ix, 120. 
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Cobourg, Peterborough and Marmora Railway and Mining Company, 
Ontario, Can., xiv, 531. 

Coburn Oil-well, McKean Co., Pa,, vii, 325. 

Cochise County, Ariz. : Copper, xv, 26, 52 ; Mining district, x, 334. 

Cochrane, A., method of copper analysis, xi, 127. 

Cochrane, Charles, English patents for regenerative stoves granted to, 
viii, 53, 54. 

Cochrane's law, viii, 408. 

Cocke County, Tenn., brown ores, xv [178]. 

Cocke, Mayor Lucian H., Address at Roanoke meeting, xii [4]. 

Coefficients of friction of lubricated journals, vii, 121. 

CoGGiN, F. G., Treatment of Slimes, xii [10], 64. 

Coingt's charger. Modification of, ii, 103. 

Coins of nickel alloys, xi, 276. 

Coke: Amount consumed in 1880 in making pig-iron, xi, 82 ; An- 
alyses, ii, 93 ; iii, 178, 407 ; viii, 196, 225, 266, 335 ; ix, 658, 662 ; 
xii, 151, 212, 386 ; xiii, 397 ; xiv, 63. 364; xv, 210, 212, 741, 745, 
752, 763 ; Analysis of ash, v, 569 ; xi, 160 ; Analysis of Mock 
coal, iv, 100; As a fuel for blast-furnaces, xii, 212, 218; Calcareous 
coke for blast-furnace use, viii, 201 ; Compared with charcoal and 
anthracite as blast-furnace fuels, vii, 33 ; viii, 168 ; Composition of 
coke from Connellsville coal, viii, 23 ; Connellsville, for argentif- 
erous lead-smelting in Chicago, iv, 51 ; Connellsville, for argen- 
tiferous lead-smelting in Utah, i, 297 ; ii, 18 ; Determination of 
sulphur in, viii, 569 ; ix, 657-663 ; Distinction between crucible 
and industrial coke, viii, 193 ; Does not deteriorate on exposure, 
i, 285 ; Effect of alkalies and alkaline earths, viii, 199, 200 ; Effect 
of steam on desulpburization of coke, viii, 198, 199 j From Ala- 
bama coals, ii, 154 ; From Indiana block-coal, iii, 38 ; iv, 99 ; 
From Southwestern Virginia, low in ash, viii, 347 ; From washed 
coal, iii, 172, 179, 182; From western lignites, i, 222; ii, 101 ; iv, 
301, 306 ; V, 366 ; Increased effect in blast-furnaces of coke from 
washed coal, iii, 183 ; Liming coke to counteract effect of sulphur, 
viii, 201 ; Localities: Colorado: Trinidad, xv, 66; New Mexico: 
San Anton; San Pedro, xv, 66; Nova Scotia: xiv, 317; Pennsyl- 
vania: Connellsville, xii, 214, 218; xiii, 330; Johnstown, xii, 214; 
Pittsburgh, viii, 23; Utah: Castledale, xiv, 812; Virginia: Low- 
moor, xii, 120 [386]; West Virginia: Fire Creek, xii,. 386; New 
River, viii, 265 ; Loss of sulphur in coking, viii, 196-198 ; Manu- 
facture in Pennsylvania, xiv, 667 ; Natural coke of Chesterfield 
County, Va., xi, 446 ; Natural coke or carbonate of Eastern Vir- 
ginia, iii, 230, 456 ; vi, 244, 264 ; Phosphorus in coke, viii, 74 ; 
Porosity and specific gravity of, xii. 111 ; Production of Connells* 
ville coke, viii, 23 ; Relative value of English and Trinidad cokes, 
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XV, 66 ; Should be made light and porous rather than hard and 
ringing, vii, 41 ; Sulphur, viii, 181 ; Yield of coke under pressure, 
iii, 35. 

Coke blast-furnaces, large output in the West, ix, 66. 

Coke from LignUes (Eilbrs), ii [9], 101. 

Coking : Chemical reactions of coking, viii, 197, 198 ; Desulphuriza- 
tion by steam, viii, 198 ; Effect on the elimination of sulphur, ix, 
656 ; Loss of coking power in weathered coals, viii, 213, 218, 219, 
220; Of washed coal, ix, 461 : Under pressure, i, 222, 322; iii, 
34 ; viii, 198 ; Value of New River (W. Va.) coal for coking, viii, 
265 ; With fine iron-ore, ix, 274. 

Coking Indiana Block- Coal (Alexander), iv [16], 99. 

Coking-ovens, i, 323. 

Coking under Pressure (Church), i [26], 322. 

Colburn gas-well, Chautauqua County, N. Y., xv, 523. 

Colchester County, N. 8., iron, xiv, 54, 57. 

Cold : Effect on strength of rails, ix, 214, 215, 217 ; Rails for cold 
climates, ix, 598, 599. 

Cold-drav^ing process of Mr. Billings, Inspection of, xi, 222. 

Cold-rolled iron. Tensile strength of, ix, 528. 

Cold-straightening of rails, viii, 403. 

Cold-straightening of steel, xi, 258. 

Coldbrook rolling-mill. New Brunswick, Can., xiv, 536. 

Coldspring silver-lead mine. Park County, Colo., v, 560. 

Colebrooke furnaces, Lebanon, Pa., Gjers roasters, xii, 372, 374; 
Visit to, X [126]. 

Coleman and Hailman, Blister steel manufactured in Pittsburgh by, 
in 1846, viii, 18. 

Coleman Brothers' coal-mine, Valley Township, Somerset County, 
Pa., viii, 75. 

Coleman coal-bed, Somerset County, Pa., x, 150 ; xii, 495. 

Coleman gold-mine, Lake Catcha district, N. S., xiii, 660. 

Colfax mining district, Placer County, Cal., i, 47. 

Collecting arsenical fumes at Deloro, Can., xi, 194. 

Collecting flue-dust at Ems, xi, 379. 

Collections of the Institute: Committee appointed, viii, 6; List and 
disposition of, v, 25, 37; Report of the committee, viii, 284; 
Transfer and installation, viii, 280 ; Transfer authorized from Me- 
morial Hall, X, 243. 

Collieries, Fires in, ix, 477, 478. 

Colling^vood, Francis, Remarks on the present value of steel cast- 
ings, xiv, 357. 

Collingv^ood, O., experiments made with the dynagraph, iv, 245. 
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Collom washers or jigs used at Lake Superior, v, 593 ; yiii, 436, 445. 

Coloma, Micb., retorts for charcoal, xi, 84. 

Colorado : Analysis of tellurium minerals from Boulder County, vi, 
506 ; Bassick mine, xi, 110 ; Boston and Colorado Smelting Works 
at Black Hawk, description of process and works, iv, 276 ; Copper 
ores containing tellurium, ix, 729 ; Discovery of gold, iii, 203 ; Free 
gold in Ouray County, xi, 190 ; Geology and mineralogy of San 
Juan County, xi, 165-191 ; Geology and mining industry of Lead- 
ville, X, 416, 420; Geology and vein-structure in southwestern 
part, XV, 218 ; Hall Valley, v, 560 ; Humboldt-Pocahontas vein of 
Eosita, vii, 21 ; Iron-ore deposits, xiv, 266 ; Lignites, i, 216, 293 ; 
ii, 61, 101; iv, 300; v, 365; Meeting, August, 1882, Proceedings 
of, xi, 1 ; Papers of, xi, 27 ; Milling practice compared with that 
of California, xi, 34-54 ; Mines and mills of Gilpin County, xi, 
29 ; Ores of tellurium, x, 494 ; Silver ores, iii, 206 ; Smelting works 
at Dudley, ii,310; Southwest mining region, ix, 650; Stamp-mills, 
ix, 85-99 ; State School of Mines at Golden, Visit to,xi, 22 ; Whale 
lode of Park County, iii, 352 ; v, 560 ; Whopper lode, Gunnison 
County, ix, 249. 

Colorado Coal and Iron Company, El Moro, Colo., plant for washing 
coal, ix, 468, 475. 

Colorado Coal and Iron Company^s Works at South Pueblo, Visit to, 
xi, 19. 

Colorado colliery, Schuylkill County, Pa., v, 419. 

Colorado School of Mines, xv, 321, 322, 330. 

Colorado Springs, Colo., Linkenbach huddle, xi, 475. 

Colored Mining Labor (Brainerd), xiv [13], 78. 

Golorimetric Determinaiion of Cmnbined Carbon in Steel (Hunt), xii 
[179], 303. 

Colorimetrie Estimation of Manganese *in Steel (Cheever), xv [Ixv], 
102. 

Colorimetric method for determining combined carbon in steel, i, 240 ; 
ix, 594, 595; x, 164, 178, 189, 192, 200; xii, 303 [317]. 

Colorimetric process for estimating phosphorus, xiv, 382. 

Colorimetric process for the estimation of manganese in iron and steel, 
xiv, 374, 380; xv, 104. 

Colossal location, Black Range Mountains, N. M., x, 441. 

Col. Sellers silver-mine, Leadville, Colo., xiv [181], 187, 288. 

CoLTON, Charles A., Results of Analyses of Blast-Fumaee Oases, vi 
[15], 427. 

CoLTON, Henry E., The Crooked Fork Coal-Field of Morgan County, 
Tenn., xii [450] ; The Upper-Measure Coal-Fields of Tennessee, xiv 
[12], 292. 
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Colombia claim, Lake Valley, N. M., z, 429. 

Columbia College School of Mines, N. Y., v [184] ; xv, 320, 321, 322, 
330, 332, 336, 338, 590, 809, 814, 818 ; Sessions of Institute at, 
viii, 284 ; xiii, 597 ; Summer school of practical mining, ix, 664, 
666. 

Columbia County, N. Y.; Iron-ores, iii, 419; v [216], 217, 222, 230; 
X [288], 289, 292; xii, 137; Lead^res, v, 170; Natural gas, xv 
[524]4 

Columbia County, Pa.: Coal, v, 378; Iron manufacture, iii [383]. 

Columbia furnace, Danville, Pa., iii, 155, 156. 

Columbia Hill, Nevada County, Cal., gold deposits, vi, 31. 

Columbiana, Shelby County, Ala., xv, 191, 207; Iron-ores, xii [138, 
156]. 

Columbian University, Corcoran Scientific School, xv, 321. 

Columbus gold- and silver-mine, Upper Animas, San Juan County, 
Colo., xi [170]. 

Columbus, O., blast-furnace, ii [276]. 

Colvrell Furnace, coal-mines, Armstrong County, Pa., iv, 114. 

Combs iron-mine, Morris County, N. J., ii, 318. 

Comb-structure of veins, xv, 133. 

Combination of iron and steel, the Wheeler process, vii, 79, 166. 

Combination Trust Company, vii, 79. 

Combined Concentration and Amalgamation of Silver- Ores (McDermott), 
xiii [599], 679. 

Combustible gas in Silver Islet mine, viii, 241. 

Combustion : In the blast-furnace hearth, vii, 33 ; viii, 175 ; Of 
carbon, hydrocarbons, water-gas and generator gases, heat pro- 
duced, xi, 297-300, 308-314, 453-470; Of coals in oxygen to de- 
termine sulphur, ix, 658, 660; Of fuel in locomotive firing, iv, 250; 
Regulated to prevent smoke, x, 212-219. 

Comet silver-mine, Calico, Cal., xv [724], 726. 

Commentruy, France, Anthracite coal-bed at, xiv, 626. 

Comm^cial Analyses of Furnace- Oases (Egleston), v [48], 487. 

Committees : C'Cntennial, Appointment, iii, 18 ; Report of, iv, 11, 20 ; 
V, 21, 31 ; Vote of thanks to, v, 20; International Committee, on 
the nomienclature of iron and steel appointed, v, 10; Report of, v, 
19 ; Discussion on report, v, 515 ; Resolutions of the Institute, v, 44; 
On railway resistances, iv, 22, 239 ; On refractory materials, iv, 14, 

15, 20 ; On waste of anthracite coal, i, 9, 59 ; On a wire-gauge, v, 
48 ; On Collections of the Institute, viii, 6, 280, 284 ; On U. S. 
Testing Board, viii, 277 ; To co-operate with U. S. Test Board, iv, 

16, 23. 

Common salt : Regelation of, ix, 302, 303 ; Use of, in wire drawing, 
ix, 299. 
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Compagnie de la Ferronidre, France, use of electricity in mining, x, 
311. 

Compagnie Fran9aise des Mines de diamants du Cap, South Africa, 
XV [397]. 

Comparative JSffidency of Fans and Podtive Blowers (Howe), x [238], 
482. 

Comparison between Certain English and Certain American BlaM-Fur* 
naces as to their Capacity by Measurement and their Capacity by 
Weight (Firmstone), i [26], 314. 
• Comparison of Certain Forms of Ports for Steel-Melting Furnaces (Barnes) , 
ix [6], 48. 

Comparison of efficiency of charcoal and other fuels for iron-making, 
xi, 83. 

Comparison of methods for determining manganese in spiegel, xi, 323. 

Comparison of Results from Open-Topped and Closed- Topped Furnaces 
(Firmstone), iv [16], 128. 

Comparison of some Southern Cokes and Iron- Ores (McCreath and 
d'Invilliers), XV [Ixxviii], 734. 

Comparison of the Eozoic and Lower Paleozoic in South Wales, and their 
Appalachian Analogues (Frazer), xi [223], 479. 

Comparison of Various Methods of Copper Analysis (Eustis), xi [20], 
120. 

Comparisons of Blast-Furnace Records (Birkinbine), xv [Ixvii], 147. 

Comparison of Blast-Furnace Results (Firmstone), iv [16], 125. 

Compass, Mining, xiv, 870. 

Complete Gas-Assaying-Plant (Brown), xiii [4], 26. 

Composition (see Analyses). 

Composition of Flue-Deposit (Britton), v [11],* 94. 

Compressed fuel. Successful manufacture of, at Port Richmond, Phila- 
delphia, vi, 214 ; viii, 314. • 

Compressed-stone bricks, ii, 85. 

Compression members for structures, x, 375-377. 

Compression of Air (Frazier), ii [5], 43. 

Compression of Oases (Brush), iv [17], 116. 

Compressor, The "Atlas" air-compressor, viii, 271. 

Compte iron -district, France, iii, 367. 

Comstock, Da. Theodore B., Mining Engineering at the University of 
Illinois, XV [Ixxiv], 589 ; Notes on the Oeology and Mineralogy of 
San Juan County, Colorado, xi, 165 ; The Geology and Vein-Struc- 
ture of Southwestern Colorado, xv [Ixiv], 218. 

Comstock lode, Nev., ii, 216 ; iii [440] ; viii, 108 ; xv, 729 ; Character 
of, i, 36; vi, 344; Discovery, iii, 205; v, 177; Eckart's report on 
mechanical appliances in mining and milling, x [421] ; Effect of 
the high temperature on miners, viii, 86, 114; Experiments on 

7 
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electrical activity of ore-bodies, xiii, 428 ; Heat of the Comstock 
lode, viii, 324 ; Production of, iii, 205, 206 ; v, 178, 196 ; Study of, 
by G. F. Becker, x, 420. 

Comstock mines: viii, 84; Analyses of the waters, vii, 53; Black 
Dike, vii, 50 ; Future increase of heat, vii, 68 ; Gaseous currents, 
vii, 61, 63 ; Heat of, vii, 45 ; Hot and cold belts, vii, 49 ; Number 
of men employed, vii, 55; Observations of temperature at the 
Yellow Jack Mine, vii, 56, 59, 64 ; Process for refining coppery 
bullion, xiv, 731 ; Pumping system, vii, 439 ; Rapidity of work, 
vii, 47 ; Relation of temperature to depth, vii, 74 ; Rock usually 
dry, vii, 52 ; Source of heat, vii, 52, 55 ; Temperature of water, vii, 
49 ; Ventilation, vii, 48. 

Comstock ores, milling operations, cost, viii, 559, 560. 

Comstock Sampling Works, Mineral Greek, Colo., hot spring deposits, 
xi, 182. 

Concentration and amalgamation, Recent improvements in, viii, 141. 

Concentration and Smelting at Tombstone, Arizona (Church), xv [Ixxviii], 
601. 

Concentration of Iron- Ores (Wendt), xiii [7]. 

Concentration of ores (see also Ore-dressing): Deloro, Can., xi, 192; 
Dry and wet systems compared, vi, 415 ; In the assay spitzlutte, 
ix, 318 ; Paddock's pneumatic separator, viii, 148. 

Concrete from blast-furnace slag, i, 212. 

Concussion or impact-test for steel, x, 384, 406, 407. 

Conde, Prince de, investigations on the divining-rod, xi, 426, 427, 429. 

Condensation : Of arsenical fumes at Deloro, Can., xi, 194; Of flue- 
dust at Ems, xi, 379. 

Condensation-chambers for dust in argentiferous lead-smelting, iii, 
101, 308. 

Condensed-milk works of Gail Borden, at Wassaic, New York, Visit 
to, vi, 16. 

Condensers used at New Almaden, Cal., xiv, 207. 

Condition of Carbon in Ghray and White Iron (Drown), iii [6], 41. 

Condition of Silver in a Sample of Litharge (Wait), xv [Ixxiv], 463. 

Condition of Sulphur in Coal and its Relation to Coking (Drown), ix 
t288], 656. 

Cone, N. H., Bruckner's Cylinders, iv [25], 226. 

Cone hematite-mine, Berkshire County, Mass., v, 226. 

Conemaugh coal-mine, Johnstown, Pa., xii, 323. 

Conewago Iron Company, Middleton, Pa., xv [831]. 

Confederate Government, exploration for a site for a national foundry, 
viii, 345. 

Confederate iron-mines, Buchanan, Botetourt County, Va., xiv [786]. 
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Confidence gold- and silver-mine, San Juan County, Colo., xi, 187. 

Confidence stamp-mill, Eldorado County, CaL, i, 47. 

Conglomerate coal-bed, Pa., xiv [23]. 

Conglomerates, Copper-bearing, on Lake Superior, vi, 275, 276 ; viii, 
410-429 ; Calumet and Hecla the only paying conglomerate, vi, 
277 ; Distribution of copper, vi, 277 ; Fifteen distinct beds, vi, 277 ; 
Percentage of copper, vi, 276, 277 ; System of mining, vi, 288. 

Conglomerates in Mesozoic formation in Virginia, vi, 239, 251. 

Congress silver-mine. Red Mountain district. Cola, xv, 261. 

Conical charcoal-kilns, viii, 390. 

Conifers in Mesozoic formation in North Carolina, vi, 261. 

Connecticut : Catalogue of official geological reports, vii, 464 ; Hema- 
tite-mines and blast-furnaces, v, 224, 231; vi, 220; x, 288, 289, 
292 ; Valuation of mines, x, 289. 

Connellsville, Pa. : Coal-field and coke works, iii, 181 [385], 406 ; 
viii, 8, 23 ; xii, 321 ; Pittsburgh coal-bed, xiv, 626 [637], 639, 
iS52. 

Connellsville coke : Analyses, ii, 93 ; iii, 178, 406 ; viii, 266 ; Com- 
pared with coke from W.'Va., viii, 347 ; For argentiferous lead- 
smelting in Chicago, iv, 51 ; For argentiferous lead-smelting in 
Utah, i, 297; ii, 18; Huntingdon County, Pa., viii, 75; xii, 218; 
xiv, 667 ; xv, 48. 

Connellsville coke region of Pennsylvania, xiii, 330, 332. 

Connet iron-mine, Morristown, N. J^ ii, 319. 

Conocoryphe Lyelli in South Wales, xi, 493. 

Conrad, Camden County, N. J., clays, vi, 178, 187. 

Consett furnace, Cleveland district, Eng., iii [348]; v, 346 et seq,; 
ix, [480] ; Work of, xiv, 368. 

Conshohocken, Pa«, iron manufacture, iii [383]. 

Consolidated copper-mines, Cornwall ; Temperature, vii, 45, 

Consolidated Virginia silver-mine, Comstock lode, Nev., viii, 93, 95, 
328 ; Experiments in, xiii, 429, 433. 

Consolidated Zinc Company, Kan., viii [165]. 

Constable, Casimir, Some Notes on Blast-Furnace Praetice, xi [226], 
506 ; Remarks in discussion of Mr. Howe's paper on a Suggested 
Cure for Blast-Furnace Chills, xi, 474; Specimens of overblown 
iron exhibited by, viii, 284. 

Constable, John, English patent for water-gas granted to, viii, 296, 

Constancia Mining Company, Sierra Mojada, State of Coahuila,Mex., 
XV, 553, 

Construction Accounts of The Edgar Thomson Steel Company (Barnes), 
vi [22], 195 ; vii [7], 77. 

Construction of Geological Cross Sections (Chance), ix [283], 402. 

Consuelo stamp-mill, Tuolumne County, CaL, i, 46. 
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Consumer should not prescribe tbe chemical composition of steel to 
the manufacturer, ix, 640, 570, 582 ; Necessity of consumer and 
manufacturer working together, ix, 592. 

Consumption of heat in the blast-furnace process, by Akerman, 
translation, i, 426. 

Contact-surface of wheels and rails, ix, 579. 

Contention silver-mine. Tombstone, Ariz., x, 335, 337, 338. 

Contour-lines: In underground mapping, i, 192; ix, 510, 511; On 
geological maps, i, 186. 

Contract for rails, Form of (see also Specifications), ix, 543. 

Contract-mining on Lake Superior, vi, 280, 287. 

Contraction of area in tensile tests, insisted upon in German tests, ix, 
213, 214, 242, 246, 605. 

Contraction of Iron under Sudden Cooling (Howe), xiv [320], 400. 

Contributions to the Oeology of Alabama (Schmitz), xii [11], 144. 

Contributions to the Metallurgy of Nickel and Copper (Eustis& Howe), 
X [241], 305. 

Contributions to the Records of Lead-SmeUing in Blast-Furnaces (Eilers), 
i, 380. 

Converter-bottoms : Endurance, iv, 135 ; Holley's system, iv, 134 ; 
Mannees's, ix, 388. 

Converter-linings, xii, 230. 

Converters, Clapp-Griffiths, xiii, 747, 753. 

Converting works of the Edgar Thomson Steel Works, Pittsburgh, 
note upon cost of construction, vi, 195. 

Conveying-machinery, Improvements in, xii [497], 501. 

Conyngham coal-mine, Wilkes-Barre basin. Pa., xi, 151. 

Cook coal-seam. Broad Top mine, Pa., iii, 173. 

Cook, Edgar S., Large Charges vs. Small Charges at Warwich Furnace, 
XV [Ixxi], 390 ; Remarks on charging-bells, xiii, 527 ; On dirt- 
troubles at Warwick furnace, Pottstown, Pa., xv, 159; On " dirt- 
troubles " in blast-furnaces, xiv, 859 : On no-bosh furnace, xiii, 
494. 

Cook hematite-mine, Berkshire County, Mass., v, 227. 

Cook, Prof. George H., The Southern Limit of the Last Olacial Drift 
Across New Jersey and the Adjacent Parts of New York and Penn- 
sylvania, vi [9], 467. 

Cook, Professor J. P., experiments showing the critical point of car- 
bonic acid, xi, 223. 

Cook, Robert A., The Manufacture of Fire- Brick at Mt. Savage, Md,, 
xiv [595], 698. 

Cooper & Hewitt's furnace, Phillipsburg, N. J., First Bessemer ex- 
periment at, V [176]. 

Cooper coal-bed, Nanticoke basin, Pa., xi, 149. 
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Cooper County, Mo., azurite and malachite, v, 317. 

Cooper oil-pool, Warren and Forest Counties, Pa., xiv, 422 ; xv, 519. 

Coosa coal-field, Ala., ii, 144 et seq.; iii [387] ; xi, 236-247 ; xii,155 ; 
XV [193], 195, 212 ; Iron-ores, xii [134, 161] ; xv, 191, 207 ; Soap- 
stone, X, 321. 

Coosa Valley, Ala., henaatite, xii [138]. 

Copake hematite-mine and furnace, Columbia County, N. Y., v, 223, 
230. 

Copake Iron Works, Visit to, vi, 16. 

Cope, Prof. E. D., on the geological horizon of Lake Valley, New 
Mexico, X, 430. 

Copper : Allotropic copper, x, 57, 62 ; Alloys of copper, x, 394 ; Al- 
loys of gold and, xiii, 739; Analyses of, x, 44, 50, 51, 54, 59-62, 
494 ; Analyses of commercial copper, ix, 726-730 ; Barrel-work, vi, 
278; Coating for steel wires, x, 317; Commercial impurities of 
copper and their effect on its physical properties, x, 63, 64 ; Com- 
parison of methods of sampling and analyzing copper-ores and 
products, xi, 120-135; Deposition by electro-chemical action in 
nature, vi, 276 ; Deposition by electro-chemical action in the arts, 
vi, 458 ; Determination in steel, xi, 300 ; Distribution in conglom- 
erates and amygdaloids on Lake Superior, vi, 276, 277 ; Effect on 
properties of iron, v, 540 ; Effect on properties of wrought-iron, vi, 
110, 112; Effect on the color-test for carbon, x, 185; Effect on 
steel, vii, 387, 408 ; ix, 544, 547, 567, 568, 589, 594; Electrolytic 
determination of copper, x, 57, 67 ; Estimation in speise, ix, 316 ; 
Hunt and Douglas wet process, i, 258 ; iii, 394 ; iv, 327 ; Copper in 
Pittsburgh, viii, 25; In Sierra Mojada, Mex., xv, 550, 551, 586; In 
Southwestern Virginia, viii, 342 ; In Wisconsin, viii, 501 ; Its occur- 
rence in epidotic quartz, xii, 83 ; Its origin in South Mountain and 
in the Michigan peninsula, xii, 85 ; Its patience as affected by an- 
nealing, xiii, 646, 648 ; Its solubility, xiii, 55 ; Masses of copper 
and method of mining them, vi, 278, 282 ; Copper in silver 
sandstones of Southern Utah, ix, 27, 28; In silver sandstones 
of the Ural Mountains, ix, 33 ; At Lake Superior, vi, 275 ; Of 
more importance to the producer than to the consumer of steel, 
ix, 589, 594 ; On North shore of Lake Superior, viii, 228, 232, 
233, 234 ; Percentage in Lake Superior rocks, vi, 276, 277 ; Pro- 
duced by native smelters at Jalisco, Mex., xi, 109; Production in 
the United States from 1776 to 1881, xi, 8; Kefining by electricity, 
X, 312, 315, 317 ; Separation of silver from copper in solution, x, 
13 et seq, ; Sheet-copper, vi, 278 ; Solubility in ammonia- water, 
viii, 449; Stamp-work, vi, 278; Statistics of mining and production, 
X, 229 ; Treatment of hydrous silicate ore, iv, 325, 350 ; Venerite, 
a new copper mineral, iv, 328. 
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Copper BasiD copper-mines, Prescott, Ariz., xi [291] ; xv, 74. 

Copper-bearing rocks of Lake Superior, vi, 275, 276 ; viii, 410. 

Copper borings, Analyses of, xi, 124. 

Copper by Electricity (Keith), vi [15], 458. 

Copper, Cement, Analyses of, xiv, 115. 

Copper-Clad gold- and silver-mine, Cement Creek, San Juan County, 
Colo., xi [170]. 

Copper Crown copper-mine, Clifton district, Ariz., xv, 36. 

Copper-deposits: Pennsylvania: Berks County; Jones mine, iv, 325; 
Virginia: Carroll County, ii, 123; v, 82; Te^messee: Ducktown, 
ii, 123 ; Michigan : Lake Superior, i, 75, 339 ; ii, 58 ; iv, 16, 110 ; 
V, 175, 584, 606; North Carolina: Ore Knob, ii, 123; iii, 391. 

Copper-Deposits of Carroll County^ Md. (Frazer), ix [5], 33. 

Copper-Deposits of South Mountain (Henderson), xii [10], 85. 

Copper dressing at Lake Superior, Losses in, viii, 409. 

Copper Falls copper-mine. Lake Superior, v, 586; vi,289; viii, 410; ix, 
681 ; System of mining, vi, 289. 

Copper Falls stamp-mill. Lake Superior, Mich., ii, 210. 

Copper furnace-bottom, Analysis of, ix, 692. 

Copper ingot-moulds, ix, 711-716. 

Copper Jack copper-mine. Globe district, Ariz., xv, 67. 

Copper-lead mines: Nevada: White Pine district; Elko, i, 123, 
Erie, i, 123, Imperial, i, 123, Russian, i, 123. 

Copper-mattes : Analyses, x, 33, 38, 43 ; Containing tellurium, x, 494 ; 
Extraction of silver from, xiii, 80 ; Lake Superior, ix, 726 ; Ore 
Knob, N. C, X, 34, 35. 

Copper minerals in San Juan County, Colo., xi, 189. 

Copper-mines: Alabama: Cleburne County; Wood's, xii [161]; 
Arizona : Cochise County ; Copper Prince, xv, 54, 58, 59 ; Copper 
Queen, xv, 53 et seq, ; Hendricks, xv, 59 ; Silver Bear, xv [57] ; 
Graham County; Boulder, xv, 36; Clifton, xv, 26, 28, 30; Arizona 
Central, xv, 34 ; Longfellow, xv, 30 et seq, ; Copper Crown, xv, 
36 ; Coronado, xv, 29, ^^etseq,; Crown Leaf,xv, 36; Detroit, xv,34; 
Guthrie, xv, 41 ; Horseshoe, xv, 36, 38 ; Humboldt, xv, 34 ; Joy, xv, 
34 ; Lone Pine, xv, 41 ; Matilda, xv, 36 ; Metcalf, xv, 35, 36, 39, 40 
[49] ; Modoc, xv, 34, 41 ; Montezuma, xv, 34 ; Queen, xv, 36, 40 
[49] ; Yankee, xv, 34 ; Maricopa County ; Chicago, xv, 61 ; Copper 
Jack, XV, 67 ; Globe, xv, 61 et seq, ; Black Copper, xv, 67 ; Gray 
Copper, XV, 67 ; Little Big Bonanza, xv,' 67 ; New York, xv, 61 ; 
Old Dominion, xv, 60 ; Pima County ; Pelton-Pima Copper Mining 
and Smelting Company, x, 483 ; Tucson-Omega, xv, 74; Yavapai 
County ; Black Range, xv, 26, 32 ; Eureka, Hampton, xv, 69-72 ; 
Dragoon Mountains — Johnson, xv, 74; Verde, xv, 72; Copper 
Basin, xi [291] ; Georgia : xii [530] ; Maine : xii [530] ; Mary- 
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Copper-mines — Continued, 

land : Carroll County ; Liberty, ix [33, 36, 37, 38] ; Massdchmetts : 
Suffolk County ; Boston — Revere, ix [680] ; Michigan : Houghton 
County ; Albany and Boston, v, 584 ; Lake Superior — Allouez, ix, 
684 ; V, 584, 608 ; vi, 276, 288-312 ; Atlantic, v, 586 ; vi, 276 et 
seq,; viii, 411 etseq,; ix [666], 684; xii, 65; Calumet and Hecla, 
iv, 112; V [175] [584], 586 e* 5e^. ; vi, 275 etseq.; vii,345; ix,679, 
684 ; xii [64] ; Central, iv, 110 ; v, 585 ; Copper Falls, v, 586 ; vi, 
289 ; viii, 410 ; Franklin, i [80] ; v, 609 ; vi, 276, 301 ; ix .[683] ; 
Isle Royale — Minong, v, 476 ; Kearsage, v [584] ; Keweenaw 
County, ix [666] ; Central, vi, 281 et aeq,; Cliff, iv, 110; vi, 282; 
viii, 25; ix, 680 ; Phoenix, iv, 110 ; v, 585 ; vi, 282 et seq, ; ix, 684 ; 
Kingston, v, 584 ; Mesnard, i [80] ; Minnesota, viii, 444 ; Nonsuch, 
vi, 294; viii, 449; Ontonegon district — Minnesota, vi, 281 et seq,; 
National, vi, 282, 284 ; Osceola, v [584], 607 ; vi, 288, 301 ; ix, 684 ; 
Pewabic, vi, 301 ; Portage Lake, vi, 276 ; Quincy, i [80] ; vi, 301, 
310 ; ix [683] ; Ridge, vi, 300 ; Seneca, v [584] ; Sheldon-Columbian, 
i [80] ; Wayne County ; Detroit, viii, 73; Detroit and Lake Superior 
Copper Company, ix [678] ; Missouri : Ste. Genevieve County ; x, 
446, Cornwall, x, 445, 454; Herzog, x, 445; Swansea, x,445; Ne- 
vada: Esmeralda County; Ludwig and Carter, xiii, 657; New 
Jersey: Essex County; Belleville — Schuyler, v, 168; Hudson 
County ; Bergen Point — Orford Company, x, 482 ; Middlesex 
County; New Brunswick, v, 168; Somerset County; Somerville — 
Bridge water, v, 168 ; New Mexico : Grant County ; Burro Moun- 
tains — Silver City, XV, 74; Romero, xv, 27; Santa Rita, xv, 25, 27; 
North Carolina: Alleghany County; Peach Bottom, v, 83; viii, 
342 ; Ashe County ; Ore Knob, iii, 391 ; v, 83 ; viii, 342 ; x, 25 ; 
Watanga County; Elk Knob, v, 83; viii, 342; Pennsylvania: 
Adams County; Balsley, xii [89] ; Bechtel, xii,82,89; Culp,xii,89; 
Gilbert, xii [89] ; GladhUl, xii [89] ; Headlight, xii [89]; Hess, xii 
[89] ; Musselman Hill, xii, 87 ; Old Copper, xii [89] ; Pittinger, xii 
[89]; Rummel, xii, 89 ; Russell, xii [89] ; Shingledecker, xii [89] ; 
Weagley, xii [89] ; White, xii [89] ; Woodring, xii [89] ; Tennessee : 
Polk County ; Ducktown, ii, 123-129 ; East Tennessee, ii, 125 ; 
Eureka, ii, 128; Isabella, ii, 126, 128; Mary,ii, 126, 128; Virginia: 
Carroll County ; Betty Baker, xii, 39; Floyd County; Toncray, viii, 
342. Other Countries : Canada : Cape Breton ; Coxheath, xiv 
[323] ; Ontario ; viii, 228 ; Bruce, v, 473 ; xiv, 692 ; Wellington, xiv, 
692; Quebec; Eustis-Crown, x, 306 ; Cornwall: Consolidated, vii, 
45; Egypt: xi, 364; Oermany: Mansfield, xv, 75; Japan: Ani, 
V, 272 ; Kinonebira, v, 274 ; Kumayama, v, 275 ; Osarisawa, v, 
274; Saki ken, v, 274; Mexico: Coahuila; Panuco, xiv, 196. 

Copper-mining at Ore Knob, N. C, iii, 391. 
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• 

Copper-mining of Lake Superior, iv, 110; v, 175, 684, 606. 

Copper- Mining on Lake Superior (Egleston), vi [12], 275. 

Copper Mountain mining district, Graham County, Ariz., xv, 26, 
28, 34. 

Copper-ores: Analyses, ix, 38; x, 28, 44; xii, 90, 172; xv, 31, 39, 
45, 60, 64, 65, 206 ; A new ore, iv, 325 ; Auriferous and argen- 
tiferous copper ore in Texas, v, 16 ; Considered in reference to their 
applicability to Howe and Eustis's direct process, vii, 452 ; De- 
posits at Ore Knob, N. C, character and treatment, x, 25 et seq. ; 
Dressing, v, 584, 606 ; Dressing ore on Lake Superior, xi, 231 ; 
Improvements in smelting, xiii, 124; Intrusive origin, xv, 32; List 
of, ix, 122; Localities: Alabama: xii [161]; Arizona: ix, 728, 
Prescott, xi, 291; Colorado: ix, 729; Hudson's Bay Territories: 
xiv, 692; Japan: v, 270; Maryland: Carroll County, ix, 33; 
Mexico: Jalisco, xi, 106; Michigan: Lake Superior, ix, 678, 728, 
729 ; Missouri: Ste. Genevieve County, x, 444-456 ; New Mexico : 
X, 427 ; North Carolina : Ashe County ; Ore Knob, ix, 699 ; Penn- 
sylvania : Berks County ; Jones mine (see above. Copper deposits) ; 
Tennessee: Polk County; Duck Creek, xv, 191, 206; Magnetic 
process for sulphuretted copper ores, x, 306; Method of analysis, 
xi, 120-135 ; Richness, iv, 16, 112 ; v, 586 ; Smelting at Ore Knob, 
N. C, X, 25-55 ; Surface-ores near Wytheville, Va.,.v, 87 ; Surface- 
ores, the richest, xv, 37 ; Treatment in the wet way — Hunt and 
Douglas process, x, 11-25, 27, 56, 

Copper- Ores of the Southwest (Wendt), xv [Ixiv], 25. 

Copper oxide : Presence in Lake Superior copper rock, method of de- 
termining, etc., viii, 412-417, 441, 442, 445, 449, 450 ; Reduced by 
a mixture of CO and CO^, vii, 443 ; Reduction from molten slag by 
iron, vii, 451. 

Copper-plate amalgamation, viii, 362. 

Copper Prince copper-mine, Bisbee District, Ariz., xv, 54, 68, 59. 

Copper-processes : A direct process, vii, 442 ; Hunt and Douglas, 
i, 258 ; iii, 394 ; iv, 327 ; Practice at Caldera, Chili, vii, 445-452 ; 
Treatment of hydrous silicate ore, iv, 325, 350 ; Use of a mixture 
of CO and CO, to reduce copper oxide and not iron oxide, vii, 443. 

Copper production in the United States, v, 175, 194. 

Copper pyrite : In Mesozoic formation in Virginia, vi, 244 ; In Silver 
Islet vein, viii [235]. 

Copper Queen copper-mine, Bisbee district, Ariz., xv, 53 et seq. 

Copper reduction-works of the United States : North Carolina : Ashe 
County ; Ore Knob, i, 260 ; iii, 391 ; Davidson County, i, 260 ; 
Pennsylvania: Allegheny County; xiv, 665, Pittsburgh — C. G. 
Hussey & Co., ix [678], Park, Bro. & Co., ix, 688, 689, Park, 
McCurdy & Co., ix, 681 ; Phoenix ville, v, 11. Other Countries : 
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Belgium: Hemixem, xiv, 98 et seq,; Oermany: Duisbourg, xiv, 98 
et seq. ; Mansfield, x, 57 ; Oker, xiv, 98 et aeq. ; Wales : Swansea, ix, 
715. 

Copper Refining in the United States (Egleston), ix [6], 678. 

Copper-region of Lake Superior, ix, 678 ; Excursions in, ix, 4, 5. 

Copper Ridge, Russell and Scott Counties, Va., iron-ores, viii [339]. 

Copper rocks in Pennsylvania, vii, 381 ; Of Lake Superior, viii, 411. 

Copper rolling-mills in Pittsburgh, viii, 25. 

Copper sands and slimes in Lake Superior copper-dressing, viii, 419, 
429, 439, 448. 

Copper-silver ores in Montana, Smelting of, xi, 59. 

. Copper slags : Analyses, ix, 695, 698, 699, 700, 725 ; At Ore Knob, 
K C, X, 38, 39, 45, 47 ; Smelting, ix, 681, 718-727. 

Copper-Slime Treatment (Coggin), xii [10], 64. 

Copper-smelting (see Copper-processes) : A native process at Jalisco, 
Mexico, xi, 106 ; With the addition of lime, xi, 60. 

Copper-sponge : Furnace for melting, vii, 449 ; Properties, vii, 448. 

Copper sulphate : Amount used in patio process, xi, 67 ; In milling in 
Arizona, xi, 104. 

Copper sulphides of Virginia, North Carolina and Tennessee, Utiliza- 
tion of, xiv, 81. 

Copper tailings in Lake Superior copper-dressing, viii, 417, 425-429. 

Copperas liquors, effect on sewage, ix, 270, 273. 

Copperas Mountain iron-mines, Morris County, N. J., ii, 316. 

Coppermine River, Can., Apatite, xiv, 697 ; Copper, xiv, 692. 

Coprolites in Mesozoic formation in Virginia, vi, 253 ; Of the Vir- 
ginia Peninsula, xiv [83]. 

Copying tracings by the " blue " process, vi, 197. 

Corbin mill, Tombstone, Ariz., x, 335. 

Cordier's process of rock-analysis, iii, 94. 

Corliss engine at Tombstone Mill, xi, 102. 

Cornell iron-mine, Menominee region. Visit to, ix [10]. 

Cornell University, Ithaca, N. Y., xv, 321. 

Corning Iron Company, blast-furnace, Albany, N.Y., Visit to, i [14]. 

Cornish hot mines, vii, 45. 

Cornish mine- water, Analysis of, viii, 332. 

Cornish pit- work, an improved system by Daggett, vii, 415. 

Cornish pumping-engine, description, disadvantages, modifications, vii, 
415. 

Cornish rolls for crushing ore, ix, 427. 

Cornish tin- and copper-mines, vii, 45. 

Cornucopia, Nev., silver-district, vi, 345. 
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Cornwall Bridge Company's furnace, Litchfield County, Conn., v, 
231. 

Cornwall copper-mines, Ste. Genevieve County, Mo., x, 445-448, 
454-466. 

Cornwall, Eng., the great flat lode, vi, 381. 

Comwcdl Iron-Mine and some Related Deposits in Pennsylvania (Hunt), 
iv [20], 319. 

Comwcdl Ore-Mines^ Lebanon, Pa. (d'Invilliers), xiv [594], 873. 

Cornwall, Lebanon County, Pa. : Excursions to, ii [6] ; iv, 319 ; v 
[18]; X [126]; Hospitality of the Cornwall Ore Bank Company, 
X, 126; Iron-ores, geology, analyses, etc., iii, 374; iv, 319, 325; v 
[133], 142; vii, 335; ix, 55. 

Coronado copper-mines, Clifton mining district, Ariz., xv, 29, 36 
et seq, 

Corsilyte, viii [70]. 

Cortez, Nov., silver-district, vi, 345 ; Concentration of silver-ores, xv> 
355. 

Corundum : Cost of mining, dressing, etc., vii, 90 ; Exploration and 
mining, vii, 88; Gems, vii, 88 ; Paragenesis, views of Genth, Hunt 
and Lawrence Smith, vii, 86-89 ; Use in the arts, vii, 89. 

Corundum-mines: Alabama: xii [161]; North Carolina: Macon 
County; Culsagee — Jenks, vii, 83, 85. 

Coryell, Martin, Diatomaceous Sands of Richmond, Va., iv [23], 230 ; 
Eastern Virginia Coal-Field, iii [18], 228 ; Remarks on Alabama 
Coal and Iron, ii, 158. 

Coshun coal-mine, Johnstown, Pa., xii, 323, 485, 486, 494. 

Cosihuiriachic, Chihuahua, Lixiviation at, xiii [113]. 

Cost and Ifesiilts of Geological Explorations with the Diamond Drill in the 
Anthracite Regions of Pennsylvania (Riley), v [1 1], 303. 

Cost : Of a Whitwell plant, ix, 487 ; Of billets, blooms and slabs in 
the American bloomary process, viii, 548, 549 ; Of boilers, boiler- 
house, etc., at the Edgar Thomson Steel Works, Pittsburgh, vi, 
525 ; Of bloomary at Au Sable Forks, N. Y., viii, 525 ; Of copper 
refining on Lake Superior, ix, 717, 718; Of copper-smelting 
in North Carolina, x, 36 e< seq. ; Of cutting and storing ice, xi, 
350 ; Of hammers at Ironville, viii, 542 ; Of iron-ore mining in 
Mexico, vi, 405-408 ; Of iron rails in England in 1866, vi, 524 ; Of 
materials and labor in the Ontario [Utah] silver-mill, viii, 557 ; 
Of materials and labor in the Silver Reef mills, viii, 558; Of 
making water-gas, xi, 315, 316 ; Of milling in Arizona, xi, 100, 
106 ; Of mining and milling the gold-bearing mispickel of Marmora, 
Can., ix, 419; Of mining and milling the silver-sandstones in 
Southern Utah, ix, 32 ; Of mining copper-ores in Ste. Grenevieve 
County, Mo., x, 455, 456 ; At Ore Knob, N. C, x, 28 ; Of produc- 
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tion of iron in North Staffordshire, viii, 337 ; Of rails : Cost increased 
by multiplicity of patterns, ix, 361, 372, 373; Of rails: Light rail- 
ways, ix, 229 ; Of six regenerative furnaces at the Edgar Thomson 
Steel Works, Pittsburgh, vi, 523 ; Of stamp-mill at Batopilas, 
Mexico, X, 301 ; Of Taylor's ore-roasting furnace, ix, 308 ; Of two 
blast-furnaces in Cleveland district, Eng., vi, 520 ; Of working ores 
by the patio process, xi, 76, 77. 

Cost of Gold-Mining and Milling in Nova Scotia (Pierce), xiii [596], 
659. 

Cost of labor : In the Bertrand Mill, Nev., xii, 63 ; Of making iron in 
the Ivanhoe Furnace, Cripple Creek, Va., xii, 39 ; Of making pig- 
iron in Virginia, xii, 530. 

Cost oj Milling Silver- Ores in Utah and Nevada (Rothwell), viii [134], 
561. 

Costilla County, Colo., magnetites, xiv, 271. 

Cotesworth stamp-mill, Morro Velho mines, Brazil, i, 49. 

Cotopaxi furnace, Rockbridge County, Va., xii [20]. 

Cotta : On classification of original rocks, viii, 65 ; On halleflinta, xi, 
489. 

Cotter's coal-mine, Raccoon Township, Beaver County, Pa., viii, 75. 

Cottonwood, or Marshall Pass, Colo., ix, 258. 

Cottonwood silver district, Utah, v [177]. 

Couch, Thomas, assays of gold ores from Marmora, Can., ix, 415. 

Couillet, Belgium, Ammonia-soda process, vii, 297. 

Council : Action with regard to change of rules, vi, 13 ; Action with 
regard to Museum Committee, vi, 13 ; Action with regard to sys- 
tem of publication, vi, 14 ; Reports, etc., i, 20 ; ii, 3 ; iii, 4 ; iv, 4 ; 
V, 11 ; vi, 3 ; vii, 4, 234 ; viii, 279 ; ix, 286 ; x, 242 ; xi, 223 ; xv, 
Ixxxi ; Submits resolutions on transfer of collections, x, 243. 

Counterweight on driving-wheels of locomotives. Effect of, at high 
speed, ix, 375-379. 

Couriers on the divining-rod, xi, 429. 

Courtis, W. M., The Animihie Mocks and their Vein- Phenomena cw 
shovm at the Duncan Mine, Lake Superior, xv [Ixxviii], 671 ; The 
North Shore of Lake Superior as a Mineral-Bearing District, v [30], 
473 ; The Wyandotte Silver Smelting and Refining Works, ii [9], 89 ; 
Longitudinal section of the Silver Islet mine, made by, viii, 239. 

Coverings for steam-pipes, xv, 618. 

Covington, O., furnace, ix, 13. 

Covington, manufacture of foundry pig-iron from mill cinder, ix, 13. 

Covode's coal-mine, Somerset County, Pa., xii, 485. 

Cowan, Christopher, first rolling-mill in Pittsburgh built by, in 1812, 
viii, 15. 
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Cow-Bay coal-mines, Cape Breton County, N. 8., xiv [323]. 

Cowles's Electric Smelting Companj, xiv, 495. 

Cowles's, Gap Creek, Ashe County, N. C, gold and silver, viii, 342. 

Cowper, E. A.: English patent for regenerative stoves granted to, 
viii, 54 ; Regenerative stoves, vi, 465 ; viii, 53 ; At the Edgar Thom- 
son furnaces, viii, 348 ; x, 495. 

Cox, Ex-Governor J. D., Address of welcome at opexling session of 
Cincinnati Meeting, xii, 448. 

Cox, Prof. E. T., Some Experiments on Coking Coah under PresmrCf 
iii [6], 34 ; Remarks on anthracite in New Mexico, i, 298 ; On 
antimony in Arkansas, iii, 151; On hydro-geology, iii, 116; On 
iron-ore in New Mexico, i, 297 ; On the precipitation of gold in a 
reverberatory hearth, i, 321 ; On the use of old coke in the manu- 
facture of pigiron, i, 285. 

CoxE, Eckley B., a New Method of Sinking Shafts, i [23], 261 ;. /m- 
proved Form of Plummet- Lamp for Surveying in Mines where Fire^ 
damp may be Met with, iii [5], 39 ; Improved Method of Measuring in 
Mine- Surveys, ii [13], 219; Note on a Peculiar Variety of Anthracite, 
vii, 213 ; Note on the Use of Carbonate of Soda for the Prevention of 
Boiler-Scale, viii [279] ; On the Use of the Plummet-Lamp in Under- 
ground Surveying, i [29], 378 ; Preliminary Report of the Committee 
on the Waste of Anthracite Coal,i [12], 59; Presidential Addresses: 
Mining Engi7ieering as a Profession, vii, 103 ; Secondary Technical 
Education, vii, 217 ; The Object of the Institute of Mining Engineers, 
viii, 126 ; Remarks on anthracite coal-mining in Schuylkill County, 
Pa., V, 416, 417, 418, 420 ; On blast-furnace fuel, iii, 183 ; On poi- 
soning by carbonic oxide, ii, 197; On "splitting the air," v, 159; 
On systems of mining, i, 182 ; On the carbonite, or so-called natu- 
ral coke of Virginia, iii, 458 ; On the diamond drill for deep boring, 
ii, 259 ; On the nomenclature of iron, v, 314 ; On what steel is, iv, 
337 ; Approval of Summer School of Practical Mining, ix, 664 ; 
Exhibition of coal-breaker teeth, viii, 6 ; School for miners and 
mechanics at Drifton, Pa., ix, 390 ; Use of underground contours, 
ix, 511. 

CoxE, W. E. C, Endurance of Iron Rails, v [11], 107; Note on the 
Wear of an Iron Rail, viii [6], 62 ; Notes on the Result of an Experi- 
ment with the Wheeler Process of Combining Iron and Steel in the 
Head of a Rail, vii [3], 79 ; Remarks in discussion of Dr. Dudley's 
papers on steel rails, vii, 383. 

Coxheath copper-mines. Cape Breton County, N. S., xiv [323]. 

Crab Orchard, Carter County, Eastern Tenn., magnetic iron-ore, xii 
[134]. 

Craig, Major Isaac, Manufacture of glass in Pittsburgh commenced in 
1796 by, viii, 20. 
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Craighead ore-bank, Pa., i [136]. 

Cranberry iron-mine, Mitchell County, N. C.,iii, 375 ; xii [133] ; xv, 
190, 759, 760; Visit to, xii, 13. 

Crane (see Lift). 

Crane Iron Works, Catasauqua, Lehigh County, Pa., iv [183] ; v, 95. 

Cranes of the 80-ton steam-hammer at Creusot, viii, 564. 

Cranston, R. I. : Anthracite coal, yi, 225 ; xiii, 516 ; Coal and hema- 
tite, analyses, vi, 226. 

Crasses in refining pig-copper at Ore Knob, x, 48. 

Crawford County, 111., carbonate iron-ores, xii [143]. 

Crawford County, Mo.: Lead-deposits, v, 104; Bed hematite, xii 
[139]. 

Crawford County, Pa., coal, x, 154, 157. 

Crawford County, Wis., iron-ores, viii, 495. 

Crawford's claim. El Dorado County, CaL, gold-deposits, vi, 95. 

Crawford's iron-mine, Va., xii [28], 31. 

Creek Company coal-pit, Chesterfield County, Va., iv, 309. 

Creeping of rails, ix, 200,581. 

Cregger Bank iron-mines, Wythe County, Va., xii [28], 38. 

Creighton, Pa. : Visit to Pittsburgh Plate Glass Works at, xiv, 602. 

Crescent claim. Lake Valley, N. M., x [429]. 

Crescent stamp-mill, Plumas County, CaL, i, 48. 

Crescent Steel Works, Lawrenceville, Pa., Visit to, xiv, 603. 

Crespin, Nord, France, Shaft sunk and tubbed by the Chaudron pro- 
cess, V, 123, 131. 

Cretaceous age in San Juan County, Colo., xi, 176, 185. 

Cretaceous clays in New Jersey, vi, 177 : Origin by decay of crystal- 
line rocks, vi, 188. 

Cretaceous formation in Alabama and Georgia, viii, 307. 

Cretaceous rocks. Iron-ores in, xii, 143. 

Cretaceous limestone in Texas, Gold in, xi, 320. 

Creusot, France: iv, 90; Coal-mine, i [360]; Furnace-casing, iv, 
268 ; Iron-works, xiv, 476 ; Rail manufacture, iii, 62 ; Steel manu- 
facture, vii, 246-253; ix, 214; The 80-ton steam-hammer at, viii, 
560. 

Crewe, Eng. : Bessemer practice, i, 88 ; Expansion and contraction of 
refractory materials, iv, 267. 

Crime, Detection of, by means of the divining-rod, xi, 424. 

Cripple Creek iron district, Southwest Va., xv [735], 746. 

Crismon coal-mine, Evanston, Wyoming, iv, 299. 

Crockett & Company's iron-mine, Va., xii, 36. 

Crockett, Joseph, coal operations in Wythe County, Va., viii, 343. 

Crockett mine, Sullivan County, Tenn., xii, 24, 25. 

Crcesus gold-mine, Mariposa County, CaL, vi [146]. 
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Croft iron-mine, N. Y., xiii [478], 488. 

Croll coal-mines, Somerset County, Pa., xii, 483, 496. 

Crooked Fork Goal- Field of Morgan County^ Tenn, (Colton), xii [450]. 

Crop-ends for testing, ix, 209, 358, 597 ; Objections to, ix, 538. 

Cross Creek coal-mine. Black Creek, Pa., xi, 158. 

Cross -sections, Construction of geological, ix, 402. 

Croton magnetic iron-mine, Putnam County, N. Y., xiii [478], 484 ; 
XV [79], 80. 

Crovrn copper-mine, Eustis, Quebec, Can., x, 306. 

Crown Leaf copper-mine, Clifton district, Ariz., xv, 36. 

Crown Point, N. Y. : Bloomary process at, viii, 516 et seq. ; Experi- 
ence with the Siemens-Cowper-Cochrane stoves, viii, 58 ; Furnace, 
iv, 124, 125 ; viii, 57 ; Iron-mines, i, 358 ; ii, 69 ; xiii, 35. 

Crovrn Point gold-mine, Mariposa County, Cal., vi, 162. 

Cro^vn Point Iron Company, N, Y. : iv, 374 ; Visit to furnaces, vii 
[115] ; To mines, vii, 116. 

Crown Point silver-mine, Comstock lode, Nev., vii, 46, 49, 68, 69 ; 
viii, 116. 

Crovrnpoint silver-mine, Leadville, Colo., xiv, 189. 

Crozer iron-mine, Roanoke County, Va., xiv [79]. 

Crozer Steel and Iron Company, Roanoke, Va., Furnace of, ±\i ; 10, 
26 ; XV, 751. 

Crucible steel : Analysis of, ix, 548 ; Chemistry and physics always 
agree, ix, 547. 

Crucible Steel Works of Park, Brothers & Co., Pittsburgh, Pa., x, 
276 ; Of Sanderson Bros., Syracuse, N. Y., vii, 19. 

Crusher (see Blake crusher) : Edgestone crusher for analytical sam- 
ples, vi, 518. 

Crushing ores at Deloro, Can., xi, 192. 

Crushing rolls for coal, ix, 463-468. 

Crushing rolls for ore, vi, 478 ; ix, 427, 453. 

Crystal City, Mo., Excursion to, xv, Ixxv. 

Crystal Falls, Stephens County, Tex. : Coal, ix, 497 et 8eq, ; Lime- 
stone, ix, 504. 

Crystal stamp-mill, Eldorado County, Cal., i, 47. 

Crystalline alloys, xiii, 738. 

Crystalline rocks (see Classification of original rocks), viii, 63. 

Crystalline Rocks of Virginiay compared with those of New England 
(Hitchcock), x [241], 477. 

Crystalline salts in wire-drawing, ix, 299 ; Kegelation of, ix, 302, 303. 

Crystalline stratified rocks of Eastern North America, i, 332. 

Crystallization caused in wrought-iron by continued vibrations, viii, 
77. 

Crystallization of iron and steel on chilling, ix, 385, 386. 
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Crystallization of tin due to mercury, xi, 236. 

Cuba gold and silver mine, Eureka, San Juan County, Colo., xi [170], 
180, 187. 

Cuba oil-spriDg, Allegany County, N. Y., xv, 625. 

Cubical coal, vi, 431. 

Culbertson-Clark ore-bank, Pulaski County, Va., xii [27], 28. 

Cullman County, Ala., clay-iron-stone, xv, 209. 

Culm : Anthracite, vi, 214, 432; By burning in the Wootten furnace, 
V, 4; Utilization by burning in the Braun furnace, v, 466 ; Utili- 
zation by compression, Loiseau's method, iii, 13 ; vi, 214 ; viii, 
314 ; ix, 294; Waste of coal in the form of culm (see under An- 
thracite). 

Culp copper-mine, Adams Co., Pa., xii, 89. 

Culsagee corundum-mine, Macon County, N. C, vii, 83, 85, 87. 

Cumberland & Elk Lick Company's coal-mine. Pa., xii [488], 495. 

Cumberland coal-basin. Pa., iii [384]. 

Cumberland coal-field, Md., vi, 274 ; xiii, 332. 

Cumberland coal-field, Tenn., xv, 743, 744. 

Cumberland County, N. S. : Coal, xiv, 404; Coke, xiv, 317. 

Cumberland County, Pa., brown hematite, xii [137]. 

Cumberland County, Va., Mesozoic deposits, Farmville, vi, 233. 

Cumberland, Eng., smelting of rich hematites with Belfast aluminous 
ores, ix, 19. 

Cumberland Iron Hill, R. I., magnetic iron-ore, vi, 226 ; xii, 133. 

Cumberland Mountain, Ala., coal, xii, 147. 

Cumberland Mountain, Tenn., Geology of, xiv, 178. 

Cumberland, R. I., Analysis of magnetic iron-ore, vi, 226. 

Cumberland River, Ky., brown-ores, xii, 142. 

Cumberland Smelting Company, Eng., v, 354. 

Cumberland Valley, Pa., iron-ores, i, 136; iii, 410; xii, 158. 

Cummings & Finn's smelting works, Leadville, Colo., Visit to, xi 

[19]- 
Cunard coal-mine. Broad Top, Pa., iii, 173. 

Cunningham Gulch, San Juan County, Colo., xi, 171-173, 184, 185, 

189. 
Cupel-Maehine (Wait), xiv [695], 767. 
Cupellation furnace. Test support for, x, 220. 
Cupellation-hearth in Mexico, xiii, 41. 
Cupola furnaces for smelting copper slags, ix, 718, 725 (see Copper 

Refining). 
Cupola gas-producer, Taylor's, ix, 309. 
Cuprite : Occurrence in the silver-sandstones of Southern Utah, ix, 27 ; 

In Ste. Genevieve County, Mo., x, 449. 
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Curious phenomena observed on making a test of a piece of Bessemer 

. steel, viii, 81. 
Curry's coal-mine, Cambria County, Pa., xii, 485. 
Curves : Effect on wear of rails, ix, 323, 342, 343, 354 ; Loss by wear 

dependent on degree of elevation of upper rail, ix, 584. 
Custer City, Pa., oil, vii, 316. 
Custer coal-mine, Somerset County, Pa., xii, 481. 
Custer silver-mine, Idaho, xiii, 67, 68, 69, 72, 75, 90. 
Cut-off for water-pressure blowing-engine, vii, 344. 
Cut-off in the Butler mine-fire, vii, 159. 
Cutting and storing of ice, xi, 339 ; Cost, xi, 350 ; Wastage and loss, 

xi. 351. 
Cyanide of potassium formed in the blast-furnace, iv, 5. 
Cyanite in chrysolite beds in the Blue Ridge in North Carolina, vii 

[86]. • 

Cycads in Mesozoic formation in North Carolina, vi, 261. 
Cyclops iron-mine, Menominee region, Visit to, ix, 10. 
Cylinders, Lines of weakness in, xi, 234. 
Cynic gold- and silver-mine, Burns's Oulch, San Juan County, Colo., 

xi [170]. 
Cythere in Mesozoic formation in Virginia, vi, 242, 253, 254, 255, 261, 

264, 265. 

Daddow, S. Harries, Pillara of Coal, i [18], 170; Remarks on Fort 
Dodge, Iowa, coal-field, i, 224, 225. 

Dade coal-mines, Visit to, vii, 3. 

Dade County, Ga., coal, xv, 193, 194, 211, 745 ; Fossil-ores, xii 
[140] ; XV, 203. 

Daggett, Ellsworth, Economical Results of Smelting in Utah, ii [5], 
17 ; Improved System of Cornish Piiwork, vii [233], 415. 

Dahne, F. W., assays of gold-ore from Marmora, Can., ix, 412. 

Daira lead-mines, Japan, v, 277. 

Dakin hematite-mine, Dutchess County, N. Y., v, 222. 

Dakota : Gold and silver in the Black Hills, x, 87, 465, 475 ; The 
Father de Smet stamp-mill, x, 89-99. 

Dalbusch, Westphalia, Germany, shaft sunk and tubbed by theChau- 
• dron process, v, 123, 131. 

Dalecarlia, Sweden, magnetites, iii, 366. 

Damourite, associated with chrysolite in Blue Ridge, N. C, vii, 85. 

Damourite slate; Analysis of, iii, 411 ; Occurrence with hematite de- 
posits, iii, 410. 

Dams for hydraulic mining, vi, 76. 

Dane County, Wis., clay, viii, 503; Limestone, viii, 508. 

Daniels, F. H., Oas-Frodticers using Blast, ix [284], 310. 
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Danks-Bouvard puddliDg-furnace, Character of irou produced by, x, 
286. 

Danks puddler : viii, 357, 361 ; As a dephosphorizer, ii, 30 ; Inciden- 
tal results of, ii, 28 ; In North Staffordshire, viii, 337 ; Reduction 
of iron oxide, ii, 28. 

Dannemora magnetic iron-mine, St. Lawrence County, N. Y., i [367]. 

Dannemora iron-mines, Sweden, iii, 366 ; Ore compared with Chateau- 
gay magnetite, ix, 74. 

Dan River coal-field, N. C, iii [375, 387]. 

Dan River Mesozoic deposits, Danville, Va., vi, 237, 238, 

Dant, or mother-coal, x, 85. 

Danville, Montour County, Pa., Furnace, iii,. 154 ; Fossil-ore, iii [378]; 
xii [140] ; Iron manufacture, iii [383]. 

Danville, Nev., silver-district, vi, 345. 

Dardanelles & Oro gold-mine, Forest Hill, Placer County, Cal., vi, 
95. 

Darlington coal-bed, Pa., x, 153. 

Darr's Hill gold-district, N. S., xiv, 689. 

Daubree on zircons in granite and syenite, xi, 363. 

Dauphin County, Pa. ; Coal, v, 378 ; Iron manufacture, iii [383]. 

Dauphiny, France, Practice of the divining-rod in, xi, 424, 431. 

Davenport's iron-mine, Morris County, N. J., ii, 319. 

Davey slime- washer in Lake Superior copper-dressing, viii, 439, 441. 

Davidson County, N. C. : Carbonate iron-ores, xii [134]; Copper re- 
duction, i, 260 ; Gold, x, 475. 

Davidson County, Tenn., hematites, xii [138]. 

Davis coal-mine, Clearfield Countyi Pa., xiv, 27. 

Davis hematite-mines, Salisbury, Litchfield County, Conn., v, 225 ; vi, 
220. 

Davis Island dam. Pa., Visit to, viii [7]. 

Davis's Creek, West Va., black-band iron-ore, x, 81, 82. 

Dav^n township, Ont., salt-deposit, v, 539, 557. 

Davison, Principal, welcomes Institute to Montreal on behalf McGill 
University, viii, 124. 

Dax, Landis, France, shaft sunk and tubbed by the Chaudron process, 
V, 123, 131. 

Dayton, Tenn.: Furnaces, xv [185,742], 743; Visit to works of Coal 
and Iron Company, xiv, 15. 

Dead-load test, ix, 208, 209, 242, 244, 246. 

Deadwood, Black Hills, Dak., x, 87. 

Deadvsrood Gulch, Dak., x, 471-473. 

Deadwood placer, Dak., x, 472, 473. 

Dean gold-mine, Marmora, Can., viii, 155. 

Deane steam-pump, x, 297. 

8 
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De Beer's diamond-mine, Griqualand West, Cape Colony, South 

Africa, xv, 392, 395, 404, 412 et seq. 
Deby, Julien, The Kind-Chaudron Process far Sinking and Tubbing 

Mining Shafts^ v [11], 117. 
Decarburization of spiegeleisen, iii, 422. 
Decatur coal-mine, Clearfield County, Pf|., xii, 492. 
Decatur County, Tenn., brown ores, xv, 208. 
Decay of crystalline rocks, vi, 178, 188. 
Decay of rock in situ^ viii, 462. 

Decay of rocks south of glacial limit in New Jersey, vi, 469. 
Decayed Rocks of Hoosac Mountain (Hunt), iii, 187. 
Decazeville, France, Cabral's system in use at, ix, 71. 
Dechales on the divining-rod, xi, 423. 
Decrepitation of coal a source of scaffolds in blast-furnaces, ix, 65, 68, 

69. 
Deep boring : Systems compared^ ii, 241 ; with diamond-drill, ii, 241 ; 

iii. 183. 
Deep Borings loith the Diamond-Drill [^Suppletnentary Paper'] (Heinrich), 

iii [6], 183. 
Deep Creek, Nev., silver-district, vi, 345. 
Deep River coal-field, N. C, iii [375], [387]. 
Deep River Coal-Field of North Chrolina (Chance), xiii [296], 517. 
Deep Run coal-mines, Henrico County, Va., vi [230]. 
Deepest shaft in the world, Pribram, Bohemia, ix, 424. 
Deer Creek gold-mine, Mooney's Flat, Yuba County, Cal., vi, 43. 
Deer Creek, Harford County, Md., magnetic iron-ores, xii [133]. 
Deer Lake Company*s furnaces, Mich., iv, 120, 124, 125. 
Deetken, G. F., on California milling- practice, xi, 34, 51. 
Defence gold- and silver-mine, Tombstone, Ariz., x, 343. 
Deflection of Oirders (Ayres), v [17], 53. 

Deflection under blows and pressure, ix, 210, 212, 242, 244, 246, 325. 
Defreest Journal-Bearing (Platt), viii [134], 274. 
D'Hericourt, Rochet, on the geology of Egypt, xi, 361. 
De Kalb County, Ala., iron-ores,, xii, 158 ; xv, 188. 
Delamater gas-well, Butler County^ Pa., xiii, 543 ; xiv [668]. 
Delano bore-hole, Schuylkill County, Pa., v, 308. 
Delav^are and Hudson Canal Company, utilization of culm, ix, 294. 
Delavrare : Catalogue of official geological reports, vii, 465. 
Delav^are copper-mine. Lake Superior, viii, 410. 
Delaware County, N. Y., natural gas, xv [524]. 
Delav^are River, Excursion on, xiii, 298. 
Delav^are stamp-mill, Gilpin County, Colo., i, 41. 
Delesse on the geology and lithology of Egypt, xi, 362 et seq. 
Dellesseite of Lake Superior copper region, vi, 276. 
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Deloro, Can., treatment of gold-bearing arsenical ores, xi, 191. 

Demidoff, Prince, iron property in Russia, iii, 366. 

De Morgan on method of least squares, ix, 608, 609. 

Denaih, France, blast-furnace practice, xi, 508. 

Dennis Oil-well, McKean County, Pa., vii, 319,320,321,325; xv, 

514. 
Dennison, Porter & Co.'s coal-mine, Allegheny Township, Blair 

County, Pa., viii, 75 ; xii [485], 491. 494. 
Density of slag a guide to composition, viii, 71. 
Dent County, Mo., red hematite, xii [139]. 
Denver and Rio Grande Railroad, proposed branch from Alamosa to 

Crested Butte and Gunnison River, ix, 258. 
Denver Bell gold- and silver*mine, Burns's Gulch, San Juan County, 

Colo., xi [170]. 
Denver Club, Hospitality of, xi, 10. 
Denver, Colo., Meeting, August, 1882, Proceedings, xi, 1 ; Papers, 

xi, 27. 
Denver National Mining and Industrial Exhibition, Visit to, xi, 19. 
Department del Centro, Mex., xv, 15, 17. 
Dephosphorizing pig-iron, viii, 156; Thomas and Gilchrist, Snelus, 

and Reese processes, viii [5]. 
Deposit of Gadmia in a Coke Furnace (Firmstone), vii [7], 93. 
Depth of the Comstock mines, is it limited by temperature ? viii, 94-96, 
Derby coal-mine, Clearfield County, Pa., xii, 492 ; xiv, 27. 
Derbyshire's mining location. Lake Superior, viii, 232. 
Derived rocks, defined, viii, 64. 
Dernencourt, M., inventor of prop screw-jack, i, 82. 
Derry township. Can., apatite in, xiv, 495. 
De Saulles, A. B., Reception by, viii [8]. 
Descloizite, at Socorro, N. M., x [444]. 
Description of a Chemical Laboratory, erected in 1863 aa an adjunct to the 

Experimental Steel- Works at Wyandotte, Michigan (Durfee), xii 

[176], 223. 
Description of a Double Muffle-Furnace designed for the Reduction of Hy- 
drous Silicates containing Copper (Silliman), iv [20], 350. 
Description of the Underground System of Transportation by Moving 

Chain, adopted at the Hasard Collieries, Belgium (Blake), ii [14], 

203. 
DesignoUe process for the extraction of gold, xiii [85] ; Of amalga- 
mating gold, xii, 104; Of roasting gold-ores, xv, 771. 
Desilverization of copper waste at Black Hawk, Colo., iii, 313 ; iv, 

285. 
Desilverization of Lead by Electrolysis (Keith), xiii [295], 310. 
Desilverization of lead by Pattinson's process at Pribram, Bohemia, 

ix, 458. 
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Desilverization of lead by zinc, ii, 286 ; iii, 314, 319. 

Desloge, John M., Remarks on indicative plants, xv, 659. 

Desloge lead-mine, St. Fran9oi8 County, Mo., v, 103. 

Desulphurization of coal by salt, iii, 179, 182. 

Desulphurizing furnace, Spence automatic, ziii, 345. 

Detection of titanium, xi, 90. 

Deterioration of coal on exposure, i, 286; ii, 151; iv, 60; viii, 205 

et seq. 
Determination : Of carbon, methods compared, iv, 167 ; Of copper 

in ores and smelting products, methods compared, xi, 120, 135; 

Of graphite in pig-iron, iii, 42 ; Of mineral oils in presence of other 

oils, xi, 88; Of sulphur and ammonia in illuminating gas, v, 387 ; 

Of sulphur in coal, xi, 449; Of sulphur in roasted ore, iv, 47 (see 

also under the different elements) ; Of total carbon in iron and 

steel, V, 575. 
Detennination of Carbon by Magnetic Tests (Ryder), v [25], 381. 
Determination of Carbon in Iron and Steel (McGrbatb), v [49], 575. 
Determination of Combined Carbon in Steel by the Gohrimetric Method 

(Britton), i [23], 240. 
Determination of Copper in Steel (Troilius), xi [227], 300. 
Determination of Manganese in Ferromanganese^ Spiegeleisen, etc. (Tro- 

iLius), xii [10], 73. 
Determination of Manganese in Spiegel (Stone), xi [227], 323. 
Determination of Manganese in Spiegel (Stone), xii [176], 295. 
Determination of Phosphorus (Westesson), xiii [298], 405. 
Detennination of Phosphorus in Iron and Steel (Blair), iv [25], 212. 
Determination of Silicon and Titanium in Pig-iron and Steel (Drown 

AND Shimer), viii [285], 508. 
Determination of Sulphur in Pig-iron and Steel (Drown), ii [14], 224. 
Determination of Sulphur in Sulphides and in Coal and Coke (Drown), 

viii [285], 569. 
Detroit and Laker Superior Copper Company's works, Hancock, Mich. 

(see Copper refining), ix, 4, 678. 
Detroit, Mich. : Copper-works, viii, 73 ; Iron manufacture, iii [390]. 
Detroit Copper Company's mine, Clifton district, Ariz., xv, 34 [39, 

42], 49, 52, 569. 
Detrusion in shearing-tests, ix, 325. 

Deutschland mine, Schwintoschlowitz, Prussia, Accident at, xv, 644. 
Developments in the Siemens direct process, x, 274. 
Devereux, Walter B., A Native Process of Smelting Copper- Ores in 

ihe State of Jalisco, MeosieOf xi [20], 106; Notes on soms Iron-Ore 

Deposits of Pitkin County, Colorado, xii [451], 638 ; The Occurrence 

of Gold in the Potsdam Formation, Black HiUs, Dakota, x [241], 

465. 
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Devonian age in San Juan County, Colo., xi, 172. 

Devonian rocks, Iron -ores in, xii, 141. 

Dewey, Frederick P., Note on the Falling Cliff Zinc-Mine, x [4], 111 ; 
Note on the Fire Greek Coke of Wed Virginia, xii, 386 ; On Buck- 
shot- Iron, v\ [13], 499; Some Canadian Iron-Ores, xii, 192; Hie 
Porosity and Specific Gravity of CokSy xii [9], 111 ; The Rich Hill 
Iron-Ores, x [4], 77 ; Analysis of Virginia iron-ore, viii, 340 ; Dis- 
cussion of chemical methods of analyzing rail-steel, x, 192. 

Dexter silver-mine, Ouray County, Colo., ix, 652. 

Diabase at St. David's, South Wales, xi, 492, 494. 

Diamond car for coal-mines, dimensions, v, 502. 

Diamond City, Grundy County, 111., coal, iii, 194, 200. 

Diamond coal-bed. Potts ville basin, Pa., xi, 141. 

Diamond coal-bed, Scranton, Lackawanna Counly, Pa., xv [703]. 

Diamond coal-mine, Jefferson County, Pa., xiv, 28. 

Diamond coal-mine, Luzerne County, Pa., v, 503. 

Diamond drill : Boring at Midlothian colliery, Va., ii, 241,260; iii, 
183; Cost of boring, ii, 253; iii, 184; v, 304; Costs and results of 
geological exploration in the anthracite region of Pennsylvi^nia, v, 
303 ; Explorations in Goderich, Can., salt region, v, 538 ; For pros- 
pecting, i, 398 ; In shaft-sinking " Norwegian " shafts near Potts- 
ville, Pa., i, 268, 397 ; Machine for underground work or tunelling, 
i, 397 ; Recent improvements, i, 395 ; Results obtained on Mariposa 
estate, California, vi, 158; Setting the diamonds, i, 396; ii, 244, 
260 ; Used in exploration in the Mesozoic formation in Virginia, 
vi, 252 ; Wear of the diamonds, i, 397, ii, 245 ; v. 307. 

Diamond Drill for Deep Boring, Compared with other Systems of Boring 
(Heinrich), ii [13], 241. 

Diamond furnace, Cartersville, Ga., v, 614. 

Diamond-mines : South Africa : Cape Colony ; Griqualand West — 
Bultfontein, xv, 392, 395, 406, 413, 414; De Beer's, xv, 392, 395, 
404,412.413,414,415; Du Toit's Pan, xv, 392, 395, 406, 413, 
414; Kimberley, xv, 392, 395, 412, 413, 414, 416; St. Augustine, 
XV, 392, 395. 

Diamond Mines of South Africa (Williams), xv [Ixxi], 392. 

Diamond Mouutaio, Nev., sandstone, i, 101. 

Diamond Range, Eastern Nev., vi, 350. 

Diamond Reef, New York Harbor, removal by a new method of 
dredging, viii, 255, 256. 

Diamonds : Microscopic, probable existence with zircons and topaz in 
the sands of hydraulic washings in California, i, 371; Occurrence 
in South Africa, ii, 143. 

Diana Tunnel, Sultan Mountain, San Juan County, Colo., xi, 180. 

Diary of bloomary operation at Au Sable Forks, viii, 544. 
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Diary of hammering operation at Au Sable Fork8, viii, 541. 

Diatomaceoua Sands of Richmond^ Ya. (Coryell), iv [23], 230. 

Dickerson iron-mine, Morris County, N. J., ii [315], 322; iii [153] ; 
iv [354]; ix, 666; xiv, 904; Session of the Summer School of 
Practical Mining, ix, 666. 

Dickinson, H., analysis of Virginia iron-ores, viii, 339, 344. 

Dickson County, Tenn. : Brown-ores, xv, 208 ; Iron manufacture, iii, 
388. 

Dickson Manufacturing Company's shops, Scranton, Pa., Visit to, xv 
[Ixxxvi]. 

Dictyopyge in Mesozoic formation in Virginia, vi, 253, 255, 264, 
265. 

Die or d raw-plate 'used in wire-drawing, Pressure on, ix, 301 ; tempera- 
ture, ix, 301, 302. 

Die -steel. Analysis of, ix, 549. 

Dies in stamp-batteries, x, 95. 

Dietz's mixer for pitch and anthracite dust, viii, 315, 316. 

Differential Sampling of BUuminouB Coal-Seams (Kimball), xii [179], 
317. 

Difficulties of identification of co^l-beds, i, 62. 

Dillingen, Germany, open -hearth process, viii, 164. 

Dillsburg, York County, Pa., iron-ores, iv [323, 325] ; v, 133 ; Analy- 
sis of, xiv, 881. 

Diluvium in San Juan County, Colo., xi, 183, 184. 

Dilvrorth gas-well, Homewood, Allegheny County, Pa., xv, 509. 

Dilworth, Porter & Co., Allegheny County, Pa., Visit to works of, 
^iii[7]. 

Dimetian beds in South Wales, xi, 490, 491, 496, 504, 505. 

Dinas bricks. Analysis of, iv, 260. 

D'Invilliers, E. v., 2%e Cornwall Iron-Ore Mines, Lebanon, Pa,, xiv 
[594], 873. 

D'Invilliers, E. v., and McCreath, A. S., Comparison of Some 
Southern Cokes and Iron- Ores, xv [Ixxviii], 734. 

Diorite in Egypt, xi, 360, 362. 

Dippenlinchen, Germany, use of five-sieved jigs^ vi, 487. 

Direct Process for Treating Fine Iron- Ores (Eustis), ix [6], 274. 

Direct Process in Iron Manufacture (Blair), ii [12], 175. 

Direct Process of Copper-Smelting (Hcwe), vii [115], 442. 

Direct processes in iron-making : American bloomary, viii, 515 ; Blair's 
process, ii, 175; x, 287; Economy doubted, x, 286; Siemens pro- 
cess at Pittsburgh and Landore, x, 274-284. 

«« Dirt-troubles ** of Warwick Furnace, Pa., xv, 148, 149. 

Discharge pipes in hydraulic mining, the " Little Giant," vi, 74. 



INDEX, VOLS. I TO XV. 119 

Discovery gold- and silver-miDe, Tombstone, Ariz., x, 343. 

Discovery of gold in California, iii, 202; v, 175. 

Discovery of the Cometock lode, iii, 205. 

Diseases of miners, viii, 99, 100, 103, 106, 107, 113, 116, 119. 

Disintegrating or subdividing iron, ii, 79 ; Slag, ii, 81. 

Disintegration of crystalline rocks, vi, 178, 188, 469. 

Distillation of acetic vapors from wood, xi, 83-87. 

Distillation of coal, viii, 204. 

Distillation of the zinc-silver-lead alloy obtained in the desilverization 
of lead, iii, 314. 

Distillation of tin-amalgam, xi, 235. 

Distributions and Proportions of American Blast-Furnaces (Birkinbine), 
xiv [320], 561, 

DistrihvJtions and Proportions of American Blast-Furnaces (second paper) 
(BirtKiNBiNE), XV [Ixxix], 690. 

Distribution of High-Pressure Steam in Cities (Shinn), xii [450], 632. 

Distribution of mining districts in the United States, i, 33. 

Ditches in hydraulic mining : Description of principal ditches in 
California, vi, 60-63; California: Butte County; Cherokee and 
Spring Valley, vi [60], 62 ; Glen Beatson, vi, 62 ; Hendricks, vi, 
62 ; Oregon Gulch, vi, 62 ; El Dorado, vi [60] ; Nevada County ; 
Chalk Bluff, vi, 61 ; Eureka Lake, vi, 60 ; Milton, vi, 60 ; North 
Bloomfield, vi, 60; San Juan, vi, 60; Placer County ; Dutch Flat, 
vi, 61 ; Stanislaus County ; La Grange, vi, 62 ; Patricksville, vi, 
62; Yuba County; Bouyer and Union, vi [60], 62; China, vi 
[60], 63; Excelsior, vi [60], 62; South Yuba Canal, vi, 61. 

Dividends of Tombstone mine and mills, x, 335. , 

Divining-Rod (Raymond), xi [227], 411. 

Dixie stamp-mill, Plumas County, Cal., i, 48. 

Dixon's clay pits, Woodbridge, N. J., vi, 180. 

Doane, Thomas, address at the Boston Meeting, xi, 219. 

Docile stamp-mill. Sierra County, Cal., i, 47. 

Doctor silver-mine, Mex., xii [543], 544 [546]. 

Dode's inoxidizing process, xi, 335, 336. 

Dodge County, Wis. : Fossil-ores, iii, 378 ; Iron manufacture, iii [389]. 

Dodge iron-mine, St. Lawrence County, N. Y. (magnetic), i, 365. 

Does the Wearing Power of Steel Rails Increase urith the Hardness of the 
Steelf (Dudley), vii [115], 202. 

Dog Lake silver-mine. Lake Superior, v [479]. 

Dolerite in dikes, viii [70]. 

Dolerite in Egypt, xi, 361. 

Dolerite in Mesozoic formation in Virginia, vi, 244, 264. 

Dolomieu on the geology of Egypt, xi, 353-355. 
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Dolomite : As flux in blast-furaace, i, 158 ; Country-rock, Analysis 
of, xy, 64; Lead-bearing, iu Missouri and Iowa, iii, 117 ; Silurian 
and Carboniferous, Leadyille, Colo., xiy, 276 et seq. 

Dolomitic limestone of the Eureka district, Ney., yi, 352-372, 555- 
563. 

Dolores Hacienda, Department of Ejutla, Mex., xy, 18. 

Dolores silyer-mine» Sierra Mojada, State of Coahuila, Mex., xy [553]. 

Dombrov^a, Poland, CabraPs system, in use at, ix, 70. 

Dome silver-mine, Leadville, Colo., xiy [182], 188. 

Domeykitein Silver Islet vein, yiii [235], 

Dominion salt-well, Goderich, Can., yi, 135. 

Domnarfvet Iron Works, Falun, Dalecarlia, ix, 312. 

Dona Ana County, N. M., mineral region, x, 424, 428. 

Donnebroge stamp-mill, Yuba County, Cal., i, 48. 

Donovan property, Beverly Ore Company, Page County, Va., xii, 21. 

Dorn gold-mine, S. C, xv, 657. 

Dortmond, Germany, iron-ores, iii, 371. 

Double muffle-furnace for treatment of hydrous silicates containing 
copper, iv, 350. 

Douchy, Nord, France, shaft sunk and tubbed by the Chaudron pro- 
cess, v, 123, 131. 

Douglas County, Wis., copper-ores, viii, 501. 

Douglashall, Germany, salt-deposit, v, 551. 

Douglas, James, Jr., assays of gold-ores from Marmora, Can., ix, 412. 

Douglas iron-mine, Cape Fear River, N. C, xii [135]. 

Dover, Eng., blast of Round Down Cliff, vii, 269. 

Dover, Morris County, N. J. : Excursions to magnetic ore-mines in 
vicinity, iv, 7; Iron mines, ii [315], 323 ; Meeting, May, 1875, 
Proceedings, iv, 3; Papers, iv, 29; Session of Summer School of 
Practical Mining, ix, 666. 

Dov^lais, Wales : Bessemer practice, i, 88 ; Blast-furnace, viii, 355 ; 
Expansion and contraction of refractory materials, v, 267 ; Steel 
works, X, 166. 

Dov^sers, experts with the divining-rod, xi^ 412. 

Dowsing or divining-rods, xi, 412, 413. 

Downington, Pa., Visit to, ix [282]. 

Draft arrangement. Recent improvements in, xiv^ 256. 

Dragoon Mountains, Ariz., x, 334. 

Drainage areas of North American continent, xi, 167. 

Drainage by adits, vi, 550. 

Drainage of a flooded ore-pit at Pine Grove furnace, Pa., vi, 174. 

Drake, Colonel E. L., Pioneer oil well begun by, August 31,1859, viii, 
21. 

Draper colliery. Pa., ix, 514. 
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Draught of chimneys, x, 249. 

Dravring : Adjustable drawing-board trestle, ii, 57 ; Drawing scales 
on engineering plans, v, 429 ; Instruments for Projection Drawing, 
X, 261. 

Drawing wire, Use of crystalline salts in, ix, 299, 673. 

Drav^-plate : Composition of, ix, 549 ; Pressure on, ix, 301 ; Tempera- 
ture, ix, 301, 302. 

Dredging, a new method (General Stone's), applicable to river mining, 
viii, 254. 

Dressing slimes by the Linkenbach huddle, xi, 475. 

Dressing slimes, the Frue concentrator, iii, 357 ; v, 486; x, 297, 302. 

Dressing and preparation of graphite in Chester County, Pa., ix, 731, 
732. 

Dressing and smelting silver-lead-ore at Pribram, Bohemia, ix, 420. 

Dressing copper-ores at Lake Superior (see Losses in copper dressing), 
V, 584, 606; vi, 300, 311. 

Dressing ores ; At Clausthal, v, 562 ; vi, 470 ; At Deloro, Can., xi, 
192 ; At Lake Superior, xi, 231 ; Dressing by water and air com- 
pared, vi, 415 ; Gold-bearing mispickel at Marmora, Canada, ix, 
417 ; In mining laboratory of Massachusetts Institute of Technol- 
ogy, vi, 512 ; In the absence of water, xii, 546 ; Paddock's pneu- 
matic separator, viii, 148 ; Zinc-ores, i, 71. 

Drift-deposits in Northern coal-field of Pennsylvania, xv, 705. 

Drift, Glacial, the southern limit in New Jersey, vi, 467. 

Drift Hematite-Deposits in East Tennessee (Nichols), x [241], 480. 

Drift in San Juan County, Colo., xi, 183. 

Drifton, Pa., Excursion to, iii, 11 ; Industrial School for Miners and 
Mechanics, ix, 390 ; xiv [788] ; Session of the Summer School of 
Practical Mining, ix, 664. 

Drilling holes in tunnel-driving (Musconetcong), iii, 241. 

Drilling-machinery in mining and tunnelling, iii, 145. 

Drilling rails, ix, 198. 

Drills (see also Diamond drill): Ingersoll drill used in Musconetcong 
Tunnel, iii, 241 ; Rock drills, systems compared, iii, 147. 

Drinker, Henry S., Abstract of a paper on the Mines and Worh of the 
Lehigh Zinc Company ^ i [12], 67 ; The Butler Mine Fire Cut-off, vii 
[116], 159 ; The Musconetcong Tunnel, iii [17], 231. 

Driving-wheels, Limit of weight on, ix, 579, 580. 

Drop test : Crude, ix, 358 ; English test, ix, 212 ; Extreme tests, ix, 
248 ; German test, ix, 241 ; Gives great safety, ix, 605 ; More se- 
vere for steel than iron, ix, 248 ; Most effective in keeping out sili- 
con and phosphorus, ix, 596 ; Recommended by Sellers, ix, 542, 
and Jones, ix, 546; Sandberg's, ix, 208, 210,236, 596; Secures 
soft steel, ix, 597 ; Severity of test dependent on climate, ix, 214, 
215 ; Used as a bending test, ix, 358. 
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Drown, Dr. T. M., An Experiment in Coal- Washing, xiii [295], 341 ; 
Determination of Silicon and Tifanium in Pig-iron and Steel, viii, 
[285], 508 ; Determination of Sulphur in Sulphides and in Coal and 
Coke, viii [285], 569 ; Experiments on the Removal of Carbon, Silicon j 
and Phosphorus from Pig-Iron by Alkaline Carbonates, vii [116], 
146 ; Note on the Determination of Silicon in Pig- Iron and Steel, vii 
[233], 346 ; On the Condition of Carbon in Or ay and White Irony 
ill [6], 41 ; Pulverized Zinc and its Uses in Analytical Chemistry^ vi 
[20], 508 ; lite Attainment of Uniformity in Bessemer Steel, i [14], 
85 ; The Condition of Sulphur in Coal and its Relation to Coking, ix 
[288], 656; The Determination of Sulphur in Pig-Iron and Steel, ii 
[14], 224; The Incidental Remits of Danks's Puddler, ii [5], 28; 
Remarks on annealing spiegeleisen, iii, 424 ; On graphitic carbon, 
i, 238 ; On proportion of oxygen in coals, ii, 158 ; On tests of steel, 
ii, 122 ; On the regelation of crystalline salts, ix, 303 ; Analysis of 
carbonite or natural coke of Virginia, xi, 448, 449 ; Analyses of 
Westchester aluminous ores, ix, 19; Method of coal-analysis, xi, 
449 ; Methods for determining manganese, x, 107 ; Methods for 
determining silicon, x, 194, 200, 325 ; Methods for determining 
sulphur, X, 189, 194; Separation of silica in phosphorus-determi- 
nations, X, 327 ; Testimonial to, viii, 137. 

Drown, T. M., and Muhlenberg, N. H., On the Solution of Pig-Iron 
and Steel for the Determination of Phosphorus, x [5], 85. 

Drown, T. M., and Shimer, P. W., The Analysis of Iron- Ores Contain- 
ing both Phosphoric and Titanic Acids, x [124], 137. 

Drug -Brook iron-mine, Pictou County, N. S., xiv, 56. 

Drummdnd coal-mines, N. 8., xiv [323], 407. 

Drummond County, Can., iron, xiv, 520. 

Drums : Sizing-drums used at Clausthal, vi, 480. 

Dry concentration of ores: Compared with wet concentration, vi, 415 ; 
Paddock's pneumatic separator, viii, 148. 

Dry Creek gold-mine, Shasta County, Cal., vi, 94. 

Dry Creek iron-mine, Cripple Creek, Va., xii [28], 37. 

Dubuque, Iowa, limestone, iii, 117. 

Dubuque, Julien, first miner of lead on the Mississippi, viii, 498. 

Duck Creek, Polk County, Tenn., copper-ores, xv, 191, 206. 

Ducktown, Polk County, Tenn. : Copper mines^ii, 123-129 ; iii [391] ; 
Iron and copper sulphides, xiv, 81 [84] ; Py rite-deposits, xii 
[530]. 

Ductility in relation to ultimate strength a measure of the quality of 
steel, ix, 541. 

Ductilizing steel, Reese's process, ix, 518, 526. 

Dudley coal-field, Eng., i, 175. 

Dudley, Colo., Mount Lincoln Smelting- works, ii, 310. 
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Dudley, Dr. C. B., Does the Wearing Power of Steel Rails increase with 
the Hardness of the Steel f vii [11 5 J, 202; The Chemical Composition 
and Physical Properties of Steel Rails, vii [115], 172 ; Wearing Ca- 
pacity of Steel Rails in Relation to their Chemical Composition and 
Physical Properties, ix [283], 321 ; Notes on the Constitution of 
Cast-Iron, xiv [594], 795; Remarks on Clapp-GriflSths process, 
xiv, 938 ; On steel rails, vii, 393, 400, 413 ; Formula for steel 
rails, xi, 200 ; Method of determining manganese, x, 109 ; Discus- 
sion of Dr. Dudley's formula, etc., ix, 21>6, 218, 356-359, 536, 537- 
539,546, 554, 572, 583, 593, 599. 

Dudley, P. H., Industrial Researches upon Heat and Combustion, iv 
[23], 248 ; Railway Resistances, iv [22], 232 ; Report of the Com- 
- mittee on Railway Resistances, iv [22], 239. 

Dudley, W. L., The Iridium Industry, xii [450], 577. 

Duff, John, Jr., method of copper-analysis, xi, 134. 

Duffin claim, Southern Utah, ix [23, 31]. 

Duisbourg, Germany, copper-works, xiv, 98 et seq. 

Dump, importance of the dump in hydraulic mining, vi, 38, 41. 

Dunbar furnace, Fayette County, Pa. : i, 238 ; Description of, iv, 181 ; 
Experience with scaffold, ix, 64 ; Explosion at, ii,306 ; Largeamount 
of blast used, ix, 66 ; Visit to, viii, 8 ; Mineral deposits, iii, 399, 

Duncan Glass-works, Pittsburgh, Pa., Visit to, xiv, 604. 

Duncan, Lake Superior, anthracite, v [476]. 

Duncan silver-mine. Port Arthur, Thunder Bay, Lake Superior, v 
[475], 476, 479, 480 ; viii [228] ; xv, 671. 

Dunderberg mine, Colo., Visit to, xi [17]. 

Dunite dikes in North Carolina, vii, 84 ; Analyses, vii, 85. 

Dunkard Creek, Green County, Pa., oil-region, xiv [425], 431, 620, 
642. 

Dunkin silver-mine, Leadville, Colo., xiv [284]. 

Dunlap Creek, Fayette County, Pa., oil-pools, xiv [425], 431. 

Dunnachie Continuous Regenerative Gas Kiln for Burning Fire-brick, 
Pottery, etc, (Egleston), xv [Ixxiv], 488. 

Du Nord coal-basin, France, iii [368]. 

Durability of steel (see Wearing capacity), ix, 247. 

Durango, Hex., Occurrence of tin-ore, i, 375 ; Patio process, xi, 61 ; 
Silver-mines, xiii, 69. 

DuRFEE, W. F., An Account of a Chemical laboratory erected at. Wyanr 
dotte, Michigan, in the year 1863, xii [176], 223 ; A Vacuum-pump 
and Table-blowpipe, xiii [3], 279 ; Remarks on Bessemer Converters, 
xii, 271 ; Oa Bessemer plants, xiii, 707, 708 ; On blast-furnace 
boilers, xii, 211 ; On Clapp-Griffiths steel and the stationary con- 
verter, xiii, 770; On continuous regenerative furnaces, xiii, 713; 
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DuRFEE, W. F. — Coniimied, 

On no-bosh furnaces, xiii, 493, 501,503; On physical and chemical 

tests of steel, ziii, 155 ; Ou the construction of a furnace-roof, xiii, 

329. 
Durham Bf^ist-Fumace (Fackenthal), xiv [12], 130. 
Durham Cave, Durham Iron Works, Pa., Session in, xv, Ixviii. 
Durham coal, Sulphur in, viii, 194. 
Durham coal-field, Eng., iii, 364. 

Durham Iron Works, Riegelsville, Bucks County, Pa., vii, 165 ; Blast- 
furnace, xiv [858], 862; Iron-mines, ii, 319, 320; Visit to, xv, 

Ixviii. 
Dusseldorf, Germany, iron manufacture, iii, 371. 
Dust (see Flue-dust). 
Dust and fine materials in blast-furnaces a cause of scaffolds, ix, 65 

et seq. 
Dust, Anthracite : Braun furnace for utilizing, v, 466 ; Utilization by 

compression, iii, 13 ; vi, 214; viii, 314; ix, 294; Wootten furnace, 

v,4. 
Dust-chambers of blast-furnaces at Pribram, Bohemia, ix, 457, 458. 
Dust in mines, relation to health of miners, viii, 105, 106, 113. 
Dutch Flat ditch. Placer County, Cal., vi, 61. 
Dutchess County, N. Y., Iron-ores, iii, 374; v [216], 217; x [288], 

289, 292; xii, 137; Lead-ores, v, 170; Natural gas, xv, 524; Ore 

mines and furnaces, v, 217, 229. 
Du Toit's Pan diamond-mine, Griqualand West, Cape Colony, South 

Africa, xv, 392, 395, 406, 413, 414. 
Duty of pum ping-engines, v, 456. 
Dwight, C. E., Analysis of Longdale and Nuttalburg coal, W. Va., 

viii, 267. 
Pyaspore in chrysolite beds in the Blue Ridge in North Carolina, 

vii, 86. 
Dyestone iron-ore, xii, 139 ; In Wisconsin, viii, 495. 
Dynagraph for measuring railway resistances, iv, 232; Report of 

Committee, iv, 239. 
Dynamite : Used at Musconetcong Tunnel, iii, 245 ; Used to remove 

scaffolds in the blast-furnace, ix, 45, 46, 63, 67. 
Dynamometer, Autographic transmitting, viii, 177. 
Dysart & Co.'s coal-mine, Washington Township, Cambria County, 

Pa., viii, 75; xii, 485, 486, 491, 494. 

Bads, Captain, his method of dredging at the mouth of the Missis- 
sippi, viii, 260. 
Eagle coal-mine, Braidwood, Illinois, iii, 196. 
Eagle coal-mines, £1 Paso County, Tex., xiii, 391. 



INDEX, VOLS. I TO XV. 125 

Eagle coal-mines, Piedras Negras, Coahuila, Mex., xiii [399, 400], 401. 

Eagle County, Colo., Geology of, xiii, 388. 

Eagle lead-furnace, Cole County, Mo., v, 321. 

Eagle Mountains coal-field, El Paso County, Tex., xiii [390], 391,404. 

Eagle Pass, Tex., coal, x, 272 ; xiii, 397. 

Eagle iron-mine, Cripple Creek, Va., xii [28], 36. 

Eagle stamp-mill, Tuolumne County, Cal., i, 46. 

Eagle works, Harrisburg, Pa., x, 135. 

Eash coal-mine, Somerset County, Pa., xii, 481. 

East Bank, Va., hard-splint coal, x, 82. 

East Canaan, Conn., furnaces, vi [17], 222, 223, 

East Canyon, Utah, lead-ores, i, 124. 

East iron-mine. Sierra Maestra, Cuba, xiii, 616, 624. 

East Liverpool, Ohio, natural gas, xiv, 667. 

East Norwegian coal-mine, Pottsville, Pa., i, 271. 

East River bridge, steel for cables of, made into wire rod by Anderson 

& Co., Pittsburgh, viii, 19 ; Visit to, v, 48. 
East River Mountain, Giles County, Va., iron-ores, viii [339], 340. 
East Tennessee copper-mine, Ducktown, Polk County, Tenn., ii, 125. 
Eastern middle coal-field of Pennsylvania, xi, 154. 
Eastern Star gold and silver mine. Cement Creek, San Juan County, 

Colo., xi [170]. 
Eastern Virginia Goal-field (Coryell), iii [18], 228. 
Eastground gold-mine. Dry Creek, Shasta County, Cal., vi, 94. 
Eastman & Smith iron-mine, Chattanooga district, Tenn., xv, 758, 

759. 
Easton, Pa., iron manufacture, iii [383] ; Meetings : October, 1873, 

proceedings in, ii, 7, papers, ii, 79 ; May, 1876, v, 2. 
Easton' s smelting works, Salt Lake City, Utah, i, 99. 
Ebbv^ Vale Iron Works, Monmouthshire, Eng., ii, 79 ; vi, 466. 
Eberhart silver-mine. White Pine district, Nev., i, 398. 
Ebervale coal property. Pa., xi, 148. 
Eccentric Theodolite (Vinton), i [12], 63. 
Eckert colliery, Tremont, Pa., xi, 141. 
Eckert, W. R., report on mechanical appliances used in mining and 

milling on the Comstock, x [421]. 
Eclipse feeders at the Harshaw mill, Ariz., xi, 93. 
Eclipse gold-mine, Mariposa County, Cal., vi [1461. 
Economic Geology of the Bristol and Big Stone Oap Section of Tennessee 

and Virginia, pursuing the Oeneral Course of the South Atlantic and 

Ohio RR. (Boyd), xv [Ixiv], 114. 
Economical Results in the Treatment of Gold and Silver Ores by Fusion 

(Church), i [23], 242. 
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Eeonomical Results of Smelting in Utah (Daggett), ii [51, 17, 

Economy Effected by the Use of Bed CAarcoa/ (Fernon) vi [20J, 199. 

Economy in blast- furnace practice (see also Blast-furnace), i, 131 ; iii, 
157, 160, 332. 

Economy of fuel in gas-producers, v, 429. 

Economy of Fuel in our Anthracite Blast-Fumaees (Frazier), iii [14], 
157. 

Economy of the Blast-Fumace (Prime), i [15], 131. 

Eddy^ Professor H. T., remarks at opening session of Cincinnati meet- 
ing, xii, 448. 

Eden colliery, Lackawanna County, Pa., X7, 634. 

Edgar County, 111., natural gas, xv [540 . 

Edgar Thomson Bessemer Works, Bessemer Station, Pa., v, 213. 

Edgar Thomson Steel Works, Braddock, Pa., Visit to, xiv, 604. 

Edgar Thomson Steel Works, Pittsburgh, Pa., iv, 156 ; ix, 70, 295, 
397 ; Construction account, vi, 527 ; Construction account of rail- 
mill, vii, 77 ; Cost of converting- works, vi, 195 ; Experiments on 
the removal of oxygen from Bessemer iron by manganese, ix, 396 ; 
Furnaces and hot-blast stoves, viii, 14; x, 495-498 ; xiii, 499 ; xiv, 
658, 780; History of, v, 213; viii, 18; Location, viii, 11 ; Note on 
cost of two chimneys, iv, 105 ; Of boiler-house, etc., vi, 525 ; Of 
regenerative furnaces, vi, 523; Practice, vii, 409; Production of 
Bessemer steel, ix, 296; Records of blast-furnaces, xv, 155 ; Visit 
to, viii [8] ; Water-supply, vii, 206 ; Working of the " A " furnace, 
viii, 348; ix,70; "B" furnace, ix, 66, 295. 

Edge Hill Coal-mine, Broad Top, Pa., iii, 173. 

Edgemoor Iron Company, Wilmington, Del., viii, 358; xiv [129]. 

Edgemoor Iron Company vs. The Messrs. Atkins, of Pottsville, x, 
400. 

Edgemoor Iron Works, rotary puddling machines, viii, 358. 

Edgerton, Wis., brick, viii [503]. 

Edgestone Orusherfor Analytical Samples (Richards), vi [13], 518. 

Edison's experiments on the removal of contained air in platinum, 
ix, 297. 

Edith blast-furnace, Allegheny County, Pa., xiv, 658. 

Edmondson County, Ky., carbonates and brown-ores, xii [142]. 

Education (see also Technical education) : Of mining apprentices, 
vii, 217 ; Of mining students, union of schools and works, v, 442, 
446. 

Ed^vards County, 111., carbonate iron-ores, xii [143]. 

Ed^vards iron-mine. Lake Superior, Mich., i, 193. 

Effect of Manganese in Bessemer Metal (Wendel), iv [22], 364. 

Effect of Sewage on Iron (Thomson), ix [4], 268. 
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Efficiency of fans and positive blowers, x, 482. 

Efficiency of stamps in relation to their speed, i, 40. 

Eggertz, Professor : Method for determining carbon (color-test), ix, 
594, 595 ; x, 164, 178, 189, 192, 200; Method for determining com- 
bined carbon in steel, xii, 303 ; Method for determining manganese, 
X, 175 ; Method for determining phosphorus, x, 168, 169, 171 ; xiii 
[405] ; Method for determining sulphur, x, 177 ; Method of gas 
analysis, xi, 292. 

Eggleston hematite ore-mine, Dutchess County, jN. Y., v, 222. 

Egleston, Prof. Thomas : Analysis of Furnace Oases — Description of 
the Orsat Apparatus, ii [14], 226 ; Analysis of Rocks, iii [6], 94 ; 
Basic Refractory Materials, xiv [320], 455 ; Biographical Notice of 
Louis Oruner, Inspector- General of Mines of France, xii, 126; 
Boracic Add in Lake Superior Iron- Ores, v [10], 131 ; Boston and 
Colorado Smelting Witrks, iv [25], 276 ; Canfield's Mineral Dresser, 
' iv [22], 273 ; Copper-Mining on Lake Superior, vi [12], 275 ; Copper- 
Refining in the United States, ix [6], 678 ; Investigation of the Ore 
Knob Copper- Process, x [3], 25 ; Investigations on Iron and Steel Rails 
Made in Europe in the Year 1873, iii [5], 44 ; Leaching of Oold- and 
Silver-Ores, xii [10], 40; Manufacture of Charcoal in j^i^tw, viii [6], 
373 ; Notes on the Treatment of Mercury in North California, iii [17], 
273 ; Presence of Tellurium in Copper, x [120], 493 ; Refrojdory Mate- 
rials, iv [21], 257 ; Some Researches on the Amalgamation of Oold and 
Silver, xii [175], 379; The American Bloomary Process for making 
Iron Direct fr&m the Ore, viii [136], 515 ; The Cause of Rustiness 
and Some of the Losses in Working Oold, ix, 646 ; The Commercial 
Analysis of Furnace- Oases, v [48], 487 ; The Dunnachie Continuous 
Regenerative Oas-Kiln for Burning Fire-Brick, Pottery, etc., xv 
[Ixxiv], 488; The Formation of Oold Nuggets and Placer- Deposits, 
ix [284], 633 ; The Law of Fatigue and Refreshment of Metals, viii 
[134], 398 ; TJie Method of Collecting Flue-Dust at Ems on the Lahn, 
xi [222], 379 ; The United States Test Commission Bill, xii [449] ; 
Thin Plates of Metal, vii [7], 91 ; Treatment of Roasted Pyrites by 
the Longmaid and Claudet Processes for the Extraction of Oold and 
Silver, xiv [13], 98; Uses of Blast-Furnace Slags, i [18], 206; Re- 
marks on a new mineral (ramosite), xii, 631; On antimony de- 
posits east of the Kocky Mountains, iii, 151 ; On battery and 
copper-plate amalgamation, viii, 370; On blast-furnace hearth and 
in-walls, iv, 186; On Dr. Dudley's papers on Steel Rails, vii, 371, 
407 ; ix, 566 ; On failures of steel boiler-plates, xiv, 823 ; On iron 
and steel considered as structural materials, x, 390 ; On leaching 
of silver-ores, xii, 292; On losses in copper dressing at Lake Supe- 
rior, viii, 443; On Maynard's gold specimen, viii, 452; On systematic 
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Egleston, Prof. Thomas — Continued. 

nomenclature of minerals, xii, 247 ; On the Allouez mine and ore 
dressing, as practiced in the Lake Superior copper district, v, 606 ; 
On the Brtickner revolving furnace, ii, 299 ; On the difficulty of 
amalgamating hammered gold, xii, 106 ; On the direct process in 
iron manufacture, ii, 196; On the electrolytic determination of 
copper, X, 62 ; On the health and comfort of the miners, iii, 221 ; 
On the mass-copper of Lake Superior, iv, 112; On the mineral 
resources of Southwestern Virginia, viii, 346 ; On the nomenclature 
of iron, v, 311, 313, 534; On the production of charcoal, vii, 155; 
On the Wheeler process of combining iron and steel, vii, 81 ; On 
water-gas producers, xiii, 713 ; On What is steel ?iv, 149 ; On What 
steel is, iv, 338 ; Analysis of Virginia coals, viii, 266 ; Announce- 
ment of the death of Professor Gruner, xii [10] ; Announcement 
of the death of Mr. Sidney Gilchrist Thomas, xiii [598] ; Report 
on the Collections of the Institute, viii, 284. 

Egleston, T., Method of copper analysis, xi, 128, 134. 

Egypt, literature on the geology of Egypt, with especial reference to 
the syenitic granite from which the New York obelisk was made, 
xi, 353-379. 

Egypt, N. C, black -band ores, xii [143]. 

Egyptian Obelisk, Analysis of iron found under, viii, 278. 

Ehrenberg on Egyptian limestone, xi, 360, 361. 

Eighth Wonder gold and silver mine, Ouray County, Colo., xi, 175. 

Eighty- Ton Steam-Hammer at Oreusot (Herrick), viii [285], 560. 

ElLERS, A., American Method of Treating by Didillation the Zinc-Silver- 
Lead Alloy Obtained in the Desilverization of Lead, iii [17], 314 ; 
Avoidable Waste at American Lead-Smelting Worhy iii [6], 98 ; Coke 
from Lignites, ii [9], 101 ; Contrihutions to the Records of Lead- 
Smelting in Blast-Furnaces, i, 380 ; A New Occurrence of the Telluride 
of Gold and Silver, i [26], 316 ; Progress of Silver-Lead Metallurgy 
of the West during 1874, iii [18], 307 ; The Metallurgical Value of ^ 
Lignites of the Far West, i [23], 216; The Smelting of Argentiferous 
Lead-Ores in Nevada, Utah and Montana, i [14], 91 ; Remarks on 
the precipitation of gold in a reverberatory hearth, i, 321. 

Eisenbeck claim, Nevada County, Cal., gold-deposit, vi, 49. 

Eisenerz, Styria: Blast-furnace, i [165]; Spathic iron-ores, iii, 369. 

Ejutla, Department of, Mex., xv, 15, 18. 

Elastic limit in iron and steel : Decreased by Reese's burnishing pro- 
cess, ix, 526 ; Determination of, ix, 381 ; Important in bridge con- 
struction, ix, 381, 384 ; Increased by repeated strains, ix, 387. 

Elba, Island of: Importation of magnetite and hematite from, iii, 367 ; 
Iron-ores, iii, 362 ; xv, 132. 
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El Dorado County, Cal., Gold, iii, 202 ; Placer mining, vi [29] ; Stamp- 
mills, i, 47. 
El Dorado ditch, Cal., vi [60]. 

Election of members and associates, i, 7, 11, 13, 17, 21, 25, 28; ii, 3, 
7, 11 ; iii, 3, 10, 15 ; iv, 3, 9, 18 ; v, 12, 25, 27 ; vi, 7, 14, 21 ; vii, 4, 
114, 236; viii, 3, 135, 281; ix, 7, 279; x, 5, 121, 236; xi, 11-14, 
220, 221 ; xii, 11, 177, 453; xiii, 5, 6, 296, 297, 597, 598; xiv, 14, 
320, 596, 597, 598 ; xv, Ixv, Ixxi, Ixxix. 
Election of oflBcers, i, 8, 23; ii, 4; iii, 5; iv, 6; v, 2; vi, 7 ; vii, 9, 
236 ; viii, 283 ; ix, 285 ; x, 244 ; xi, 225 ; xii, 455 ; xiii, 605 ; xiv, 
602 ; XV, Ixxxv. 

Electric Light as Applied to Mining (Keith), viii [284]. 
Electric light : In mines and mills, x, 310, 315 ; Pollution of atmos- 
phere by, X, 315. 
Electric motors in mining, x, 310. 

Electripal Activity of Ore-Bodies (Barus), xiii [297], 417. 

Electrical Apparatus and Processes for the Mining and Metallurgical 
Engineer (Keith), x [240], 309. 

Electrical deposition of copper from solution, vi, 458. 

Electrical deposition of metals of extreme thinness, vii, 92. 

Electrical disturbance of an analytical balance, v, 44. 

Electrical Furrmee for Reducing Refractory Ores (Hunt), xiv [319], 
492. 

Electricity: Cost of apparatus, etc., for conducting electricity long 
distances, vi, 457; Development of electricity by magnetism, vi, . 
455; Electrical measurement, vi, 454; Feasibility of conducting 
power long distances by electricity, vi, 452. 

Electrolysis: Desilverization of lead by, xiii, 310; Extraction of the 
precious metals by, xiii, 86. 

Electrolytic Determination of Copper and the Formation and Composition 
of So- Galled AUotropic Copper (Mackintosh), x [3], 57. 

Electrolytic method of separating nickel and other metals on the 
large scale, x, 307 ; Refining of copper and separation of gold and 
silver, x, 312; Refining and desilverizing base bullion, x, 315. 

Electrolytic methods of determining copper, xi, 124-134. 

Electrolytic processes of extracting gold and silver, xii [40]. 

Electrotypes, Usefulness of, to engineers and manufacturers, xv, 266. 

Elevating-machinery, Improvements in, xii [497], 499. 

Elgin smelter, Leadville, Colo., Visit to, xi [19]. 

Eliot, President, Cambridge, Mass., Entertainment by, i [30]. 

Elise silver-lead-mine. Eureka district, Nev., vi, 559. 

Eliza furnaces, Pittsburgh, Pa., iv, 18 [4] ; viii, 14 ; ix, 494 ; xiv, 658. 

Elizabeth iron-mine, Cornwall, Pa., xiv, 891. 

Elizabeth ore-bank, Altoona, Pa., xiv, 806. 

9 
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Elk County, Pa., Coal, x, 152, 153, 157 ; xiv, 33 ; Natural gas, xiv, 434, 

436; XV, 513, 519; Oil, vii, 322 et seq. 
Elk Knob copper-mine, Watauga County, N. C, v, 83 ; viii, 342. 
Elk Rapids furnace, Antrim County, Mich., iv, 124; vii, 35; xi, 84. 
Elko copper-lead-mine. White Pine district, Nev., i, 123. • 

Elko County, Nev., lead-ores, iii, 329. 

Ellango^van coal-mine, Mahanoy City, Pa.,i, 275; xi, 145, 158. 
EUangO'wan coal-mining basin. Mapping of, ix, 515, 516. 
Ellen gold- and silver-mine. Cement Creek, San Juan County, Colo., 

xi [170]. 
Ellenbecker percussion-table, xii, 64. 
EUenbecker slime-washer in Lake Superior copper-dressing, viii, 439, 

441. 
EUershausen process for malleable iron, i, 237. 
Elliott's method of determining sulphur in iron and steel, x, 201. 
Elliptic claim. Eureka Consolidated mine, Nev., vi, 364. 
EUmore stamp-mill, Owyhee County, Idaho, xi, 322. 
El Moro, Colo., coal-washing machinery, ix, 468, 475. 
Elm wood. Amount of water in, xi, 80. 
Elongation of steel under strain. Iron and steel bridge-rods, ix, 381 ; 

Reese's burnishing process, ix, 526. 
El Paso County, Tex. : Coal, ix, 506 ; xiii, 391 ; Geology, xiii, 404. 
Ely copper-mines, Vt., xii [530]. 
Embreeville, East Tenn., occurrence of white clay with iron-ore, iii 

[413]. 
Emerald (corundum) from the Jenks Corundum Mine, Macon County, 

N. C. vii, 89. 
" Emery" : Analysis, viii, 536; Formed in the American bloomary 

process, viii, 535. 
Emery, A. H., inventor and builder of the United States testing-ma- 
chine, vii, 257, 264 ; x, 385. 
Emery, C. E., device for overcoming packing-friction, x, 364. 
Emery coal-mine. Cape Breton, N. S., xiv, 555, 557, 558. 
Emily Jane claim, Southern Utah, ix [24]. 
Emma ore : Analysis, ii, 280 ; Smelting of, in Chicago, ii, 280. 
Emma silver-lead-mine. Little Cottonwood Canyon, Utah, i, 128; ii, 

279 ; iv, 35 ; vi, 397. 
Emmerton, F. a., a Rapid Method for the Determination of Phosphorus 

in Irony Steel, and Ores, xv [Ixv], 93. 
Emmerton, F. A. : Analyses of producer gas, viii, 27 ; Discussion of 

chemical methods of analyzing rail-steel, x, 200. 
Emmons, Du, Arthur B., Notes on Rhode Island and Massachusetts 

Coals, xiii -[298], 510. 
Emn^ons, E., geological survey of North Carolina, vi, 261. 
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Emmons. S. F., The Oenem of Certain Ore Deposits, xv [Ixiv], 125 ; 

The Mining Work of the United States Geological Survey, x [241], 

412. 
. Emmons's Blue limestoDe, Leadville, Colo., xiv, 276, 282. 
Empire City Company, Railroad District, Elko County, Nev., iii, 

329. 
Empire Colliery, Wilkes-Barre, Pa., iv, 58, 72, 74; Fire in, iii, 449; 

iv, 71. 

Empire silver-mine, Comstock lode, Nev., vii, 68, 69. 

Empire Smelting Company, Gunnison County, Colo., ix, 256. 

Empire stamp-mill, Nevada County, Cal., i, 47 ; vi, 91. 

Empire State gold- and silver-mine, Upper Animaa, San Juan CQunty, 
Colo., xi [170]. 

Employment agency, vii, 136, 280 ; ix, 286, 

Ems, Germany : Lead- and silver-works, method of collecting flue- 
dust, xi, 379-411 ; Lin ken bach huddle, xi, 475. 

Enargite in Summit district, Colo., xv, 251. 

End-lines of location in the United States mining law, xii, 429. 

Endless-chain transportation, ii, 203. 

Endlich, Dr., classification of igneous rocks, xi, 178 et seq. 

Endurance of Iron Rails (Coxe), v [11], 107. 

Enequist, Johan, method of copper analysis, xi, 128, 

Engelmann, Henry, The Brown Coals of Utah and Adjoining Territo- 
ries, iv, 25, 298 ; The Utsch Automatic Jig, ii [5], 31. 

Engineer and Wage-Earner (Bayles), xiv [321], 327. 

Engineer Mountain, San Juan County, Colo., xi [170]. 

Engineer's mining lamp, x, 498. 

Engineering and Mining Journal : On the Summer School of Practi- 
cal Mining, ix, 664 ; Papers published in, i, 9, 20 ; v, 49 ; vi, 8, 
14. 

Engines, weight and speed, ix, 545, 579, 580. 

England: Cost of blast-furnaces, vi, 520; Of iron rails, vi, 524; Geo- 
graphical distribution of iron-ores, iii, 363; Mining and metallur- 
gical industry at the Vienna Exhibition, ii, 135. 

English coals. Determination of sulphur in, viii, 192. 

English cupellation-furnace. Test-support for, x, 220. 

English gold-mine. Badger Hill, Nevada County, Cal., vi, 42. 

English specifications for rails, ix, 212. 

Engraving, Photo-mechanical, xv, 266. 

Ensalvado gold-mine, U.S. of Colombia, S. A., xiii, 135. 

Ensel, Edward, manufacture of flint glass in Pittsburgh in 1807, viii, 
20. 

Enterprise colliery, Kingston Township, Pa., xv, 640. 

Enterprise gold-mine, Nevada County, Cal., vi, 86. 
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Enterprise gold-mine, Succor Flat, Yuba County, Cal., vi, 43. 
Enterprise lead-mine, Black Bay, Lake Superior, v, 476, 484. 
Eocene lake-bed»in Southwestern Colorado, xv, 232. 
Eozoic and Lower PalsBozoic rocks in South Wales and in the Appa- 
lachian Range, xi, 479. 
Eozoic rocks in the Middle and Northern States, x, 477. 
Eozoic rocks of North American continent, xi, 166. 
Epidotic rocks in South Mountain and on Lake Superior, vii, 332, 

833, 338. 
E.quisetum in Mesozoic formation in Virginia, vi, 242, 254, 261, 263, 

264, 265. 
Erfurt, Grermany, rock-salt, vi, 136. 

Erie coal, Boulder County, Colo., v, 366, 367, 368, 372, 374. 
Erie copper-lead-mines. White Pine district, Nev., i, 123. 
Erie rails and joints, ix, 229, 579, 581, 586, 587. 
Erie rail-specifications of 1876, ix, 683. ' 
Erie standard joint. Details of, ix, 586, 587. 
Ermont, France, works of the Northern Railroad, iii, 62. 
Ernhout & Taylor's oil well, McKean County, Pa., vii, 325. 
Ernst August tunnel, Clausthal, Germany, vi, 472. 
Erosion of North American continent, xi, 166. 
Eruptive rocks : A source of ore-deposition, xv, 138, 140, 142, 143 ; 

In Mesozoic formation, vi, 244, 250, 262, 263, 264. 
Erzberg, Styria, spathic iron-ores, iii, 369. 
Esashi gold-field, Oshima province, Japan, vi, 96. 
Escanaba, Mich., Visit to, ix, 9. 
Escant coal-basin, France, iii [368]. 
Escarpelle, Nord, France, shafts sunk and tubbed by the Chaudron 

process, v, 123, 131. 
Esch sur r Alzette, Luxembourg, France, blast- furnaces, v, 330. 
Eschka's method of determining sulphur in coal, ix, 657, 660. 
Eshbaugh coal-mine, Jefferson County, Pa., xiv, 28. 
Esmeralda County, Nev. : Copper, nickel, and cobalt, xiii, 657 ; Gold 

and silver, iii, 206; v [177]; vi, 344. 
Esmeralda silver-mine, Sierra Mojada, State of Coahuila, Mex., xv, 

552 [553] ; Smelting works, xv, 557, 560, 561, 566, 586. 
Essen, Germany: Iron manufacture, iii, 371; Washing phosphoric 

pig-iron, viii, 156. 
Essex County, N. Y. : Blast-furnaces, i, 316 ; Iron-ores, iii, 374 ; x, 

289, 292. 
Essex township, Kankakee County, 111., coal, iii [189], 193, 194. 
Estheria in Mesozoic formation in Virginia, vi, 242, 253, 254, 255, 

261, 263 et aeq. 
Estimation (see Determination). 
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Estimation of Copper in Speise (Blake), ix [288], 316. 

Estimation of Manganese, Carbon^ and Phosphorus in Iron and Steel 
(Cheever), xiv [319], 372. 

Estimation of Manganese in Iron and Steel by the Color-Method (Hunt), 
XV [Ixv], 104. 

Estimation of Manganese in Spiegels, Iron and Steels (Ford), ix [283], 
397, 

Estimation of Mineral Oil in the Presence of Other Oils (Hall), xi [20], 
88. 

Estimation of Phosphorus in Iron and Steel (Cheever), xiii [4], 163. 

Estimation of Phosphorus in Iron and Steel {Supplementary Note) 
(Cheever), xiii, 656. 

Etna Iron Works, Ironton, Ohio : A dust-scaffold, ix, 68, 69 ; Ferrie 
self-cokiDg system tried, ix, 68, 69, 70. 

Etowah County, Ala., iron-ores, xii, 158 ; xv, 188, 204. 

Etta tin-mine, Black Hills, Dak., xiii [231], 691 ; Account of, by E. 
N. Eiotte, xiii [596]. 

Euphotide, viii, 70; In Mesozoic formation in Virginia, vi, 244, 

Eureka, Ala., iron-ores, xv, 189, 738. 

Eureka coal-mine, Clearfield County, Pa., xii, 493 ; xiv, 27. 

Eureka Coal Company, Braidwood, 111., iii, 193, 197. 

Eureka Consolidated Company, of Eureka, Nev. : Claims, vi, 352, 
354 ; Organization in July, 1870, vi, 348 ; Suit against the Rich- 
mond Mining Company of Nevada, vi, 371, 560; Smelting- works, 
i, 104, 112, 127, 131, 380; iii, 103, 308 ; viii, 73. 

Eureka copper-mine, Black Range district, Ariz., xv, 69-72. 

Eureka copper-mine, Ducktovvn, Polk County, Tenn., ii, 128. 

Eureka Furnace iron-mine, Ala., fossil-ore, xii, 158. 

Eureka Lake and Yuba Canal Company, Cal., vi, 61, 76. 

Eureka Lake ditch, Cal., vi [60]. 

Eureka Lode of Eureka, Eastern Nevada (Keyes), vi [13], 344. 

Eureka, Nev.: Argentiferous lead-ores, i, 92, 110,112,380; Charcoal, 
i, 100 ; Clay, i, 102 ; Furnaces for smelting argentiferous lead-ores, 
i, 104, 106, 381 ; Geology, vi, 350, 555 ; x, 421 ; Ore-deposits, vi, 
554; Phoenix Company's Works, i, 121 ; Position, settlement and 
growth, vi, 346, 347 ; Richmond Company's works, i, 120, 383 ; 
Silver-mining district, iii, 206 ; v [177] ; vi, 345 ; Sketch of dis- 
covery and development, vi, 347, 354 ; Waste in smelting, iii, 103. 

Eureka-Richmond Case (Raymond), vi [14], 371. 

Eureka rubber in stamp-mills, x, 97. 

Eureka, San Juan County, Colo., xi [170]. 

Eureka stamp-mill, Amador County, Cal., i, 46. 

Eureka stamp-mill, Nevada County, Cal., i, 47. 

Eureka stamp-mill, Plumas County, Cal., i, 48. 



134 TRANS. AM. INSTITUTE OF MINING ENGINEERS. 

Eureka stamp-mil], Gilpin County, Colo., i, 41. 

Eurich's shaking-engines for volumetric silver assay, x, 492. 

Europe, New geological map of, xv, 681. 

Eur3rte, viii [70]. 

EusTis, W. E. C, Oomparison of Various Methods of Copper Analysis, xi 
[20], 120 ; Note on a Direct Process f(yr Treating Fine Iron- Ores, ix 
[6], 274 ; The Nickel Ores of Orford, Quebec, Can,, vi [20], 209 ; 
Remarks in discussion of Mr. Schneider's paper on High Percentage 
of Lime in Lead Shaft-Furnace Slags, xi, 60. 

EusTis, W. E. C, and Howe, H. M. : Contributions to the Metallurgy of 
Nickel and Copper, x [241], 305. 

Evans & Howard Fire-Brick Co., St. Louis, Mo., Visit to, xv [Ixxiv]. 

Evans tables for dressing copper, xii, 66 ; In Lake Superior copper- 
dressing, viii, 419, 439, 441. 

Evanston, Colo. ; Coal-mine, i, 218 ; Lignite beds, i, 218. 

Evening Star silver-mine, Leadville, Colo., xiv [284], 287. 

Everett Iron Company, Pa., coal-mine, xii, 323. 

Evergreen Lake, near Leadville, Colo., Visit to, xi, 18. 

Everson, Macrum & Co., Visit to rolling-mill of, at Everson, Pa., 
viii [8].. 

Evidence of Streams during the Deposition of the Coal (Blandy) iv [16], 
113. 

Ev^art's mining location. Lake Superior, viii, 232. 

Excelsior ditch, Yuba County, Cal., vi [60], 62. 

Excelsior gold- and silver-mine, Upper Animas, San Juan County, 
Colo., xi [170], 

Exchange of collections, ix, 287. 

Exeter coal-mine, Pittston, Pa., xi, 158. 

Exhibition at Denver, Visit to,^i, 19. 

Experimental Working of Silven- Ores by the Leaching Process (Clemes), 
xii [178], 279. 

Experiments at Lucy Furnace, Pittsburgh, Pa. (Pechin), ii [5], 59. 

Experiments in Coal- Washing (Drown), xiii [295], 341. 

Experiments in Matting Iron Sulphides (Spilsbury), xv [Ixxix], 767. 

Experiments on American Woods (Sharples), xi [223], 281. 

Experiments on the Removal of Carbon, Silicon, and Phosphorus from Pig- 
iron by Alkaline Carbonates (Drown), vii [116], 146. 

Experiments with a Straight or No-Bosh Blast-Fumuce (Taylor), xiii 
[297], 489. 

Experiments with BoUs and ScrevhThreads (King), xiv [13], 90. 

Experiments with Charcoal, Coke, a^id Anthracite in the Pine Ghrove Fur- 
nace, Pa. (Birkinbine), viii [134], 168. 

Explorations with the diamond-drill in the anthracite regions of 
Pennsylvania, v, 303. 
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Exploring expeditious of the United States Government (see Cata- 
logue of official reports), vii, 455. 

Explosion at blast-furnaces, cause of, ii, 78. 

Explosion at Cedar Point furnace, Port Henry, Essex County, N. Y., 
ii, 67. 

Eocplodon at Dunbar Furnace (Pechin), ii [13], 306. 

Explosion of carburetted hydrogen in a clay-mine, iii, 214. 

Explosion of Fire-Damp at Midlothian Colliery^ Va. (Heinrich), v [11], 
148. 

Explosions in anthracite coal-mines from 1871 to 1880, x, 67. 

Explosives : Apparatus for determining their relative strength, xiv, 
75 ; Classification of, ix, 131 ; Effect on air of mines, viii, 112, 113 ; 
In Lake Superior copper-mines, viii, 417 ; In rock tunneling, iii, 
244; Nitroglycerine, liability to ignition by friction, viii, 92 ; Use 
in blast-furnace to remove obstructions, ix, 45-48, 63, 67 ; Use of 
high explosives in the blast-furnace, x, 206 ; Used at the Ste. Gene- 
vieve copper-mines, x, 456; Used in the blast at Qlendon, Pa., vii, 
276, 279. 

Exterior, or country limestone of Ruby Hill, Euveka, Nev., vi, 361, 
373,558; Chemical analyses, vi, 361, 362; Microscopical analy- 
ses, vi, 362. 

Extraction of bismuth from certain ores, i, 260. 

Eye-bars : Hydraulic upsetting, xi, 255; Kloman's method of rolling, 
vii, 328 ; Steel die-forged, xi, 252-254. 

Faber du Faur's tilting retort-furnace, iii, 315. 

Fackenthal, F. B., Jr., The Durham Blast- Furnace, xiv [12], 130. 

Factor of safety, x, 381, 398 ; Necessarily high in steel for bridges, 

ix, 380. 
Fahnehjelm Water- Oas Incandescent Light (Raymond), xiii [595], 742. 
Faidley coal-mine, Somerset County, Pa., xii, 482. 
Fainting from heat of mines, viii, 87. 
Fairchance Iron Works, Uniontown, Fayette County, Pa., iii, 404 ; 

viii, 220. 
Fairfax County, Va., Mesozoic deposits, vi [235]. 
Fairfield County, Conn., magnetic iron-ores, xii [133]. 
Fairmount coal-mine, Clarion County, Pa., xiv, 29, 30. 
Fairmount rolling-mill, Philadelphia, Pa., v, 107. 
Falcon Island, Can., soapstone, xiv, 695. 
Fale's Hill gold-mine, Plumas County, Cal., vi, 95. 
Falkville Station, Morgan County, Ala., ozocerite and mineral tar, 

xii [145]. 
Fall Brook iron-mine, Pictou County, N. S., xiv, 59. 
Fall, weight, and speed of stamps, ix, 84-89. 
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Falling, accideDts by, at the Comstock mines, viii, 90, 91. 

Falling Cliff Zinc Mine (Dewet), x [4], 111. 

Falling Cliff zioc-mine, Va., xii [28], 30, 31 [32]. 

Falling test (see Drop test). 

Fans : Comparative efficiency of fans and positive blowers, x, 482. 

Farciot pump and feeder in use at the Tombstone Hill, xi, 102. 

Farmerdale coal-mine, Elk County, Pa., xiv, 30. 

Farmville, Va., Mesozoic deposits, vi, 233. 

Farnley iron-works, Leeds, Eng., xiv, 476. 

Fabrell, Austin, and Gayley, James, Discussion of Chemical Meth- 
ods of Analyzing Bail- Steel, x, 187. 

Farrell gold-mine, Columbia Hill, Nevada County, Cal., vi, 42. 

Fastenings (see Kail-fastenings). 

Father de Smet gold-mill in the Black Hills, Dak., x, 89-99. 

Fatigue and Refreshment of metals. Law of, viii, 398 ; x, 393. 

Fatigue of metals, ix, 542, 568. 

Faults in mineral veins, Hoefer's method of determining, x, 456. 

Fauquier County, Va., Mesozoic deposits, vi [235]. 

Fay, Dr. T., analyses of Ste. Genevieve copper-ore, x, 444, 

Fayette County, Pa. : Carbonate iron-ores, xii [141] ; Coal, x, 150 
et seq, ; xiii, 330 ; xiv, 636 ; Minerals, iii, 399 ; Oil-pools, xiv [425] ; 
XV, 513. 

Fayette County, Tex., lignites, ix [506]. 

Fayette County, W. Va., black-band ores, xii [142]. 

Fayette furnace. Lake Superior, Mich., iv, 124, 125. 

Federal Creek coal, Hocking Valley, 0., ii, 274. 

Feeders in stamp-mills, x, 97, 296. 

Feldspar : Analyses, vi, 183 ; As a basis of classification in rocks, 
viii, 69 ; In Mesozoic formation in Virginia, vi, 252 ; In New Jer- 
sey, vi, 177, 183 ; Of Germantown syenite, xi, 375 ; Of the rocks 
of South Wales, xi, 483 et aeq, ; Of the syenitic granite of the New 
York obelisk, xi, 365-373. 

Felipe gold-mine, U. S. of Colombia, 8. A., xiii, 136. 

Felix township, Grundy County, 111., coal, iii [189], 193, 194. 

Felsite, viii [64, 70] ; In South Wales, xi, 499. 

Fernow, B. E., The Economy effected by the Use of Red Charcoal, vi [20], 
199 ; Remarks on the production of charcoal, vii, 157. 

Ferns in Mesozoic formation in North Carolina, vi, 261. 

Ferrie self-coking furnace: Applicability to American coals, i, 133 ; 
Tried at Ironton, O., ix, 68, 69, 70. 

Ferrier's mining location. Lake Superior, viii, 232. 

Ferrocalcite in Alabama, xii [145]. 

Ferro-manganese : Analysis of, iv, 304 ; vi, 193 ; xii, 313 ; At the 
St. Louis furnaces, France, vi, 192, 452 ; Conditions of production 
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Ferro-manganese — Continued, 

in the blast-funiace, vi, 193; In blast-furnaces, iv, 216, 362; v, 
611; X, 269 ; Manufacture in Austria, iv, 216; v, 612; vi, 451 ; 
Manufacture in Georgia, iv, 362; v, 611 ; Use in manufacture of 
phosphorus steel, iii, 131 ; Use in the Bessemer process, vi, 193. 

Ferrol, Va., Visit to [x], 7. 

Ferrous sulphate as a precipitant of gold, xi, 196. 

Ferryhill furnace, Cleveland district, Eog,, v, 352. 

Fesquet, Professor, analysis of iron-ore from Southwestern Virginia, 
viii, 338. 

Fibrolite in chrysolite beds in the Blue Ridge in North Carolina, vii 
[86J. 

Fiedler condenser, xiv, 215. 

Fifteen-mile stream gold-district, N. S., xiv [679], 689. 

Fighting fire in Midlothian Colliery, Va., i, 350. 

Figuier, Louis, on the divining-rod, xi, 414. 

Filtration of Water for Industrial Purposes (Barnes), x [5], 112. 

Fine iron-ores, A direct process for treating, ix, 274. 

Finland, Magnetic iron-ores, iii, 367. 

Fire : In Midlothian Colliery, Va., i, 350 ; In the Butler coal-mine, 
vii, 159; In the Kehley Run Colliery, Pa. ; Failure of the carbonic 
acid process, ix, 477 ; In Wilkes-Barre, Pa., mines, iii, 449 ; iv, 70. 

Fire-brick : Analysis of, iv, 136; Gas-kiln for burning, xv, 488; Hot- 
blast stove, xiv, 159 ; Manufacture at Mount Savage, Md., ix, 692 ; 
xiv, 698. 

Fire-bricks : Swedish Methods for moulding, xiii, 326. 

Fire-brick stoves: Cowper's, vi, 465; viii, 53, 348; x, 495; Compari- 
son with iron-pipe stoves, ix, 483, 486, 488, 489, 493, 494 ; Whit- 
well's, ix, 64-69, 480-494. 

Fire-brick Stoves for BlaM-furnaxies (Hartman), vi [5], 463. 

Fire-brick works, Harrisburg, Pa., x, 136. 

Fire-bulkhead, Description of, xiii, 505. 

Fire-clay : Analysis of, iv, 136 ; In Alabama, x, 322 ; In Mesozoic 
formation in Virginia, vi, 242, 273 ; Mining in New Jersey, iii, 211 ; 
Of Lick Mountain, Va., v, 87; Of Southwestern Pennsylvania, iii, 
407; Of Ohio: Occurrence of titanium in, xii, 505; Presence of 
lithia in, xii, 505. 

Fire- Clays and Associate Plastic Clays, Kaolins^ Feldspars, and Fire-Sands 
of New Jersey (Smock), vi [20], 177. 

Fire-Clays and Fire-Brieks in Sweden (Lilienberg), xiii [295], 320. 

Fire Creek Coal and Coke Company, Va., viii, 266. 

Fire-damp, Explosion at Midlothian Colliery, Va., v, 148; Explosions 
in anthracite coal-mines from 1871 to 1880, x, 67. 
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Fire-gas : In mines at Johnstown, Pa., xiii, 772; In Pocahontas mine, 
Va., xiii, 237. 

Fire-sand: Analysis of, iv, 136; xiv,759; In Clinton County, N. Y., 
xiv, 757. 

Fires in Anthracite Coal-mines (Williams), iii [18], 449. 

Fires in Mines, Their Causes, and the Means of Extinguishing Them 
(Rothwell), iv [6], 54. 

Firing with anthracite dnst, v, 4, 465. 

FiRMSTONE, Frank : A Comparison between Certain English and Certain 
American Blast-furnaces as to their Capacity by Measurement and 
their Capacity by Weight, i [26], 314; A Modificaiion of CoingVs 
Charger, ii [9], 103; A New Charging bell, xiii ^295], 520; Com- 
parison of Blast-furnace Results, iv [16], 125 ; Comparison of Results 
from Open- Topped and Close- Topped Furnaces, iv [16], 1 28 ; Indicator- 
Cards from a Water- Pressure Blowing Engine, vii [227], 339 ; Method 
of Determining the Horizontal Section of a Blast Furnace, iii [6], 
106; Note Concerning Certain Incrustations on Pig-iron, xii [449], 
641 ; Note on Tamping Drill- Holes unth Plaster of Paris, xii [449], 574 ; 
Notes on the Large Blasts at the Olendon Limestone Quarry, x [241], 
304 ; Repairing the Upper Part of a Furnace-Lining without Blow- 
ing Out, iv [6], 29; Remarks on blast-furnace fuel, iii, 183; On 
blast-furnace hearths and in-walls, iv, 185, 186 ; On Clapp-Grif- 
fiths steel, xiii, 770 ; On hot mines, i, 358 ; On malleable cast-iron, 
i, 237 ; On " silver-gray iron," 1, 369 ; On successful robbing of 
coal-pillars at Longdale, Va., v, 421 ; On the cause of explosions 
in a blast-furnace, ii, 78 ; On the direct-process in iron manufac- 
ture, ii, 197; On the hot-blast, v, 77, 81 ; On the manufacture of 
compressed stone bricks, ii, 89; On the nomenclature of iron, v, 
310 ; On the weathering of anthracite, ii, 142 ; On the Wicker- 
sham process of refining pig-iron, i, 328 ; On two 90-feet chimneys 
for Siemens heating furnace, iv, 105; On use of anthracite in mak- 
ing Bessemer pig, i, 232 ; On what steel is, iv, 338. 

FiRMSTONE, H., Note on a Deposit of Codmia in a Cohe-Fumace, vii 
[7], 93. 

Firmstone, Pardee & Co., manufacturers of coke in West Virginia, 
viii, 267. 

FiRMSTONE, WiLJA AM, Sketch of Early Anthracite Furnaces, m [10], 152; 
Remarks on the effect of moisture on pig-iron, i, 329 ; On the use 
of old coke in the blast-furnace, i, 285. 

First National stamp-mill, Gilpin County, Colo., i, 41, 

Fish Creek Valley, Eastern Nev., vi, 350. 

Fisheries of Sweden, affected by the products of condensation of the 
gas producers, ix, 312. 

Fishkill hematite ore-mine, Dutchess County, N. Y., v, 218. 
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Fish-plates : Angle fish-plates, ix, 369, 370, 372 ; Angle fish plate on 
Erie Railroad, ix, 681, 587 ; Angle fish plates seventy per cent, 
stronger than flat plates, ix, 581, 587 ; Fishing angle, ix, 369, 532 ; 
Form invented by W. B. Adams, ix, 370 ; Notch in fish plate in- 
stead of rail, ix, 234, 581 ; Strength of joint, ix, 197. 

Fish-scales, in Mesozoic formation in Virginia, vi, 254, 255, 261, 264. 

Fisher iron-mine, Moriah, N. Y., ii, 69. 

Fiske, Professor, on the divining-rod, xi, 415. 

Fissures, Origin of, ii, 215. 

Fissure-veins, About Prescott, Ariz., xi, 289, 290; Bassick Mine, 
Colo., xi, 110-114; Of San Juan County, Colo., xi, 171, 186, 189, 
190. 

Flagstaff furnace, Utah, iii, 100. 

Flamache, Professor, on the Bower- Barff process, xi, 337. 

Flame -temperature of combustion : Of carbon and hydrocarbon, xi, 
463-470; Of generator gas, xi, 299,300, 313,468; Of illuminating 
gas, xi, 312; Of water-gas, xi, 312. 

Flange of rail, proportions, ix, 367, 368. 

Flange-wear, ix, 342, 343, 344, 353, 366, 384. 

Flannery Boiler-SeUing for the Prevention of Smoke. (Ashburner), x 
[123], 212. 

Flat Broke gold- and silver-mine, Cunningham Gulch, San Juan County, 
Colo., xi [170]. 

Flat Top coal-field, Va., xii [25] ; xv [74], 751 ; Excursion to, xii, 13. 

Fleck : Investigations on the weathering of coal, viii, 207 ; On coal for 
gas-making, viii, 219. 

Fleitmann: Magnesium process of refining nickel, xi, 279, 281 ; Pro- 
cess of welding nickel to iron and steel, xi, 279, 280 ; Utensils of 
combination metal, xi, 280. 

Fleming, H. S., Oeneral Account of the Iron- Ores Used in the Chatta- 
nooga District, xv [Ixxviii], 757. 

Fletcher furnace, Lake Superior, Mich., iv, 124, 125; vii, 35. 

Fletcher gold- and silver-mine, Cement Creek, San Juan County, Colo., 
xi [170]. 

Fletcherville furnace, Mineville, Essex County, N. Y., ii, 65 ; viii, 
384 ; Fuel charges, viii, 169 ; Manufacture of Bessemer pig-metal, 
at, ii, 65 ; Visit to, i [15]. 

Float-copper in Lake Superior copper-dressing, viii, 419, 420, 422, 
445. 

Flood Rock, N. Y., Visit to, xiii, 607. 

Flooded ore-pit at Pine Grove Furnace, Pa., Drainage of, vi, 174. 

Florence, N. J., clays, vi, 178, 186. 

Florence County, Wis., magnetic iron-ores, xii, 136. 

Florida : Catalogue of official geological reports, vii, 465 ; Supplement 
I, viii, 469 ; Supplement II, ix, 622. 



140 TRANS. AM. INSTITUTE OF MINING ENGINEERS. 

FlourtO'wn, Pa., hematite ores, Analysis of, ix, 55. 

Flow of Air and Other Oases in Pipes (Gordon), xiv [12], 146. 

Flov^ of crystallized salts under pressure, is, 301, 302. 

Flow of metals, ix, 672. 

Flo'w of steel, effect on wear of rails, ix, 549, 591. 

Floyd County, Ga., brown-ores, xv [179], 180, 198. 

Floyd County, Va. : Copper, ii [128]; viii, 342; Gold-deposits, xiv, 
83 ; Iron-ores, iii [392] ; viii, 338, 340. 

Fludd, Robert, on the divining-rod, xi, 421, 

Flue-deposit, Analyses of, v, 94, 95. 

Flue-dust: Analyses, ii, 95; At Deloro, Can., xi, 194; Condensation 
chambers for, iii, 101, 308 ; Method of collecting at Ems, xi, 379- 
411 ; Produced in smelting Silver Islet ores, ii, 95. 

Flumes in hydraulic mining, vi, 64. 

Fluvanna County, Va., Mesozoic deposits, vi [237]. 

Flux for Rolling-Mill Cinder and Siliceous Iron- Ores in the Blast-Furnace 
(Kimball), ix [6], 13. 

Fluxes : Difficulty of combining ores and fluxes so as to have slag of 
the most favorable composition, viii, 71 ; Dolomite used in blast- 
furnaces, i, 158 ; Used in smelting argentiferous lead-ores, i, 98 ; 
Used in smelting Silver Islet ores, ii, 93. 

Fluxing Gas-Producer for Making Heating- Oas (Taylor), ix [288], 
309. 

Fluxing Siliceous Iron^Ores (Witherbee)^ vi [12], 164. 

Fly-wheels, Power necessary to drive, vii, 345, 346. 

Fond du lac. Can., graphite, xiv, 696. 

Fontaine and Maury, analysis of Anstead, W. Va., viii, 268. 

Fontaine, Professor, proposer of the term "inter-conglomerate," viii, 
262. 

Foord coal-pit, Albion mines, Stellarton, N. S., xiv [405], 407. 

Forbes iron-ore bed, Salisbury, Conn., vi, 221. 

Forbes, David, experience in smelting titaniferous iron-ores, xi, 162- 
164. 

Ford iron-mine, N. J., ii, 320. 

Ford, S. A., Method for the Estimation of Manganese in Spiegek, Irons 
and Steels, ix [283], 397 ; 2%e Amount of Manganese Required to 
Remove the Oxygen from the Iron after it has been Blown in the Bes- 
semer Converter y ix [283], 395 ; Remarks on the wearing properties 
of chilled car- wheels, xiv, 939. 

Foreign members, rules amended so as to abolish distinction between 
home members and foreign, viii, 281. 

Forer, Laurentius, on the divining-rod, xi, 419. 

Forest City Colliery, Carbondale, Pa., xi, 152. 



INDEX, VOLS. I TO XV. 141 

Forest County, Pa., coal, x, 153 ; Natural gas, xiv [437] ; Oil, x, 
358; xiv, 420, 422 [651]. 

Forest Hill, Placer County, Cal., gold deposits, vi, 31. 

Forests : Consumption for iron manufacture, vi, 203, 204 ; Destruc- 
tion of forests for iron manufacture, vii, 150; Economical utiliza- 
tion, vi, 199 ; In Southwestern Virginia, viii, 344 ; Maintenance of, 
for charcoal, xi, 88 ; Preservation in the United States, legislative 
interference, vi, 199, 205, 206 ; Wasteful destruction, vi, 199, 204. 

Forge (see Catalan forge and American bloomary) : Capacity in the 
United States, vii, 149; First forge built in Connecticut, vi, 221 ; 
For making iron direct from the ores, viii, 515. 

Forge coal-bed, Nanticoke basin. Pa., xi, 149. 

r 

Forged iron car-wheels, ArbelTs process, v, 161. 

Forging, Hydraulic, at Vienna, ii, 200. 

Fork Run, Va., iron-ores, xiv, 808. 

Forman, Charles, determination of the temperature on the Comstock 

Lode at different depths, viii, 330. 
Formation of Coal from Mine-Timber (Moffat), xv [Ixxix], 819. 
Formation of Fissures and the Origin of their Mineral Contents (Brown), 

ii, 215. 
Formation of gold-deposits, viii, 457. 
Formation of Oold Nuggets and Placer-Deposits (Egleston), ix [284], 

633. 

* 

Formation of mica-veins, viii, 462. 

Forms for recording the inspection of rails, ix, 206, 235-239. 

Formula for rails (see Dudley, C. B.) : For Pennsylvania Railroad 

Company, vii, 201 ; Troy formula, vii, 359. 
Formulas for minerals, vi, 532. 
Forsyth, Robert, Bessemer Converter- Bottoms, iv [14], 132 ; The Bes- 

setner Plant of the North Chicago Rolling-Mill Company at South 

Chicago, xii [176], 254. 
Forsythe iron-mine, Hull, Quebec, xii, 194. 
Fort Atkinson, Wis., brick, viii [503]. 
Fort Belknap, Tex., coal, ix, 496 et seq. 
Fort Dodge, Iowa, coal, i, 224. 

Fort Ewen, Rondout, N. Y., manufacture of artificial fuel, vi, 214. 
Fort Pitt foundry, Pittsburgh : Bursting of gun from, x, 404 ; Melting 

mass copper, ix, 680. 
Fort Scott, Kan., spathic ore, xii [143]. 
Fort Stanton, N. M., vitreous copper, x, 427. 
Fort Ticonderoga, Excursion to, vii [103]. 
Fortieth Parallel Survey, x, 412. 
Fortis, Albert, on the magnetic pendulum, xi, 435, 438. 
Forty-Foot bore-hole. Pa., xv, 640. 
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Fossil iron-ores : In Devonian rocks, xii, 141 ; In the Eastern United 
States, iii, 378; Of the Clinton group, xii, 139, 156, 157. 

Fossil-meal pipe-covering, xv, 619, 620, 624. 

Fossil Ridge, Scott County, Va., brown hematites, xii [141]. 

Foster coal-mine, Westmoreland County, Pa., viii, 75. 

Foster, Thomas £.,on the effectof imperfect ventilation in mines, viii, 
105. 

Foster, Wm. B., Sr., Forge erected in Pittsburgh by, in 1811, viii, 15. 

Fouque's process of rock-analysis, iii, 95 et seq. 

Four- foot coal-bed, Nanticoke basin. Pa., xi, 149. 

Four Mile Creek coal-bed, Ala., ii, 149, 150. 

Fournier iron-mine. South Sherbrooke, Can., xii, 196, 197. 

Fox coal-mine, Clarion County, Pa., xiv, 30. 

Fox's coal-mine, Somerset County, Pa., xii, 482. 

Fox lead-mines, Mo., v, 101, 102, 104. 

Fox Mountain bank, Rockingham County, Va., xii [20], 21. 

Fox, R. W., investigations of the electric activity of ore-bodies, xiii, 
419 e^ seq. 

Fraas, Oscar, on the geology of Egypt, xi, 363. 

France : Geographical distribution of iron-ores, iii, 367 ; Manufacture 
of ferro-manganese at the St. Louis furnaces, near Marseilles, vi, 
192, 452; at Terrenoire, vi, 452. 

Francis Mill Creek iron-mine, .Va., xii [28], 36. 

Francis, Mr. and Mrs. J. B., hospitality at Lowell, xi, 227. 

Francis, Mr. E. R., Address of welcome at the St. Louis, Mo., meeting, 
XV, Ixx. 

Francois, Jean, on the divining-rod, xi, 421. 

Franconia iron-mine, Grafton County, N. H., xii [132]. 

Frank Hough gold and silver-mine, Ouray County, Colo., xi, 175. 

Frank's regenerative furnace, ii, 191. 

Franklin coal-mine, Clearfield County, Pa., xii, 493 ; xiv, 27. 

Franklin copper-mine and mill, Lake Superior, i [80] ; v, 587, 599, 
609; vi, 301; viii, 410, 434, 438 et seq.; ix [683]; Copper re- 
placing chlorite, vi, 276 ; Visit to, ix [4] ; Water pumped from 
the lake, vi, 301 ; viii, 410 et seq, 

Franklin County, Ala., brown-ores, xv, 208. 

Franklin County, Ark., siderite, xii [142]. 

Franklin County, 111., iron manufacture, iii, 389. 

Franklin County, Mo. : Lead-deposits, v [100] ; Red hematites, xii 
[139]. 

Franklin County, Pa., brown hematites, xii [137]. 

Franklin County, Tenn., coal, xv, 210. 

Franklin County, Vt., hematites, xiii, 689. 

Franklin furnace, Sussex County, N. J., v, 580. 
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Franklin furnace, N. Y., records, xv, 156. 

Franklin Institute, Philadelphia, Sessions held in hall of, v, 3; vi, 20; 
ix, 279. 

Franklin, N. J., Excursion to, iv, 8. 

Franklin oil-w^lls, Venango County, Pa., xiv, 422; xv, 513. 

Franklinite and Zinc, Litigation Concerning the Deposits on Mine Hill, 
Franklin Fximaee, N. J. (Platt), v [48], 580. 

Pranzisci silver-lead mines, Pribram, Bohemia, ix, 422. 

Fraser and Chalmers' smelter, Mex., xii, 542. 

Fraser River, British Columbia, gold excitement, iii, 204. 

Fkazer, Dr. Persifor, A Comparison of the Eozoic and Lower Palceo- 
zoic in South Wales and their Appalachian Analogues, xi [223], 
479; Analysis of Coal from Qunnison, Colorado, ix, 251 [288]; An 
Hypothesis of the Stnicture of the Copper Belt of the South Mountain, 
xii [9], 82 ; A Study of the Igneous Bocks, v [17], 144 ; A Study of 
the Specular and Magnetic Iron- Ores of the Neto Bed Sandstone, in 
Fork County, Pa,, v [15], 132 ; Certain Silver- and Lon- Mines in 
the States of Coahuila and Nuevo Leon, Mexico, xii [451], 537; 
Classification of Coals, vi [9], 430; Hydro- Oeology, iii [5], 108; 
Improved Mining Lamp for Engineers, x [5], 498 ; Missing Ores 
of Iron, vi [15], 531 ; Note on the New Geological Map of Europe, xv 
[Ixxvii], 681 ; Notes from the Literature on the Oeology of Egypt, and 
Examination of the Syenitic Granite of the Obelisk Which Lieutenant' 
Commander Gorringe, U.S.N,, Brought to New York, xi [227], 353 ; 
Notes on the Serpentine Belt in Chester County, Pa., xii [178], 349; 
On Some Thin Sections of the Lower Paleozoic and Mesozoic Bocks 
of Pennsylvania, iii [19], 327 ; Belations of tJie Graphite Deposits of 
Chester County, Pa,, to the Geology of the Bocks Containing Them, 
ix [6], 730 ; Some Copper Deposits of Carroll County, Md,, ix [5], 
23 ; Supplementary Bemarks on the Bocks of South Wales, xii [1 78] ; 
The ** Centennicd" and " Lotta*' Gold Properties, Coahuila, xiv [13], 
196; The Iron- Ores of the Middle James Biver, XI, 201; The Peach 
Bottom Slates of Southeastern York and Southern Lancaster Comities, 
Pa,, xii [176], 355 ; The Position of the American New Bed Sand- 
stone, V [45], 494 ; The Whopper Lode of Gunnison County, Colo,, 
ix [5], 249 ; Remarks on American students of mining in Germany, 
V, 446 ; On Anthracite in New Mexico, ii, 142 ; On nomenclature 
of minerals, xii, 248 ; On the brown hematite deposits of the Great 
Valley, iii, 421 ; On the Cripple Creek district, Va., xv, 756 ; On 
the geological position of the Philadelphia gneisses, xii, 72 ; On 
the Lake Superior copper rocks in Pennsylvania, vii, 336 ; Recep- 
tion at the Penn Club, Philadelphia, ix, 282. 
Frazer River, Cal., gold excitement, xv, 711. 
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Frazier, Prof. B. W., Economy of Fuel in our Anthracite Blast- Furnaces ^ 
iii [14], 157 ; On Chimney Draught, x [241], 249 ; The Compression of 
Air, ii [6], 43 ; The Mechanical Work Performed in Heating the BUist^ 
vi [9], 313; Remarks on the nomenclature of iron, y, 314; On 
what steel is, iv, 338. 

Frederick County, Md., brown hematites, xii [138]. 

Fredonia, Chautauqua County, N. Y., gas-wells, x, 359; xiv, 428, 
436 ; XV, 623. 

Freedom Iron and Steel Company's Bessemer plant, v, 209. 

Freedom Iron and Steel Works, Lewistown, Mifflin County, Pa., v, 
209. 

Free gold in Ouray County, Colo., xi, 190. 

Freeland, Francis T., The Sulphide-Deposits of South Iron Hill, Lead- 
vi/Ze, xiv[13], 181. 

Freeman, Henry C, The Hydraulic Cement Works of the Utica Cement 
Company, La Salle County, III., xiii [4], 172 ; The La Plata Moun- 
tains, Colo., xiii [599], 681 ; Remarks on gaseous fuel in k blast- 
furnace, XV, 663; On indicative plants, xv, 656; On natural gas in 
the Trenton limestone, xv, 539. 

Freeport coal-beds. Pa. ; xiv, 626 [643] ; Lower bed, x, 150-160 ; 
xii, 322 [472], 488, 493 ; Upper bed, x, 150-160 ; xii, 323, 485 
[489], 494; xiv [23]. 

Freiberg, Saxony: Barytic-lead formation, iii, 356; Course of instruc- 
tion in Mining Academy, v, 434 ; Decrease in efficiency of work- 
men, vi, 545 ; Machine drills claimed to be a Freiberg invention, 
vi, 549; Use in refractory gneiss, vi, 546; Mining School, v [431], 
434 et seq.; xv, 315, 320, 327, 334, 810, 812, 816; Rothschon- 
berger Stollen, its inception, completion, and cost, vi, 542 ; Smelt- 
ing argentiferous lead-ores, i, 392. 

Freibergite in San Juan County, Colo., xi [189]. 

Fremont County, Colo., Iron-ores, i, 296; xiv, 271. 

Fremont gas-well, Sandusky County, 0., xv, 522. 

French Broad district, N. C, magnetic iron-ores, xii [134]. 

French Corral gold-mine, Nevada County, Cal., vi, 42, 55, 56, 91. 

French Hill claim, Stanislaus County, Cal., distribution of gold in 
the gravel, vi, 34, 95; Tailings in the Tuolumne River, vi, 39. 

French River, Pictou County, N. S., red hematites, xiv, 61. 

French School of Mines, XV, 339. 

Freudenberg, inventor of method of collecting flue-dust, at Ems, xi, 
379. 

Frick & Co.'s coal-mine, Connellsville Township, Fayette County, 
Pa., viii, 75. 

Frick, H. C. & Co., Visit to coke- works and mines of, at Broad Ford, 
viii [8]. 
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Friction : CoeflScients of friction of lubricated journalg, vii, 121 ; 
In wire-drawing, redaction by use of crystalline salts, ix, 301, 
672. 

Friedensville zinc-mines, Lehigh County, Pa., viii, 845 ; Visit to, xv 
[Ixviii]. 

Friedline's coal-mine, Somerset County, Pa., xii [478]. 

Friederichshall, Germany, rock salt, vi, 137. 

Frisbie furnace, viii, 358. 

Frisco district, Utah, vein structure, xi, 118. 

Fritz, John, Remarks on the fracture of steel rails, iii, 91. 

Fritz, S. P., coal-bed, Somerset County, Pa., xii, 495. 

Fritz's Island, Pa., iron ores, iv [323] [325]. 

Frommann, on the divining-rod, xi, 423. 

Frost-drift in North Carolina, viii, 465. 

Frue, W. B., connection with Silver Islet mine, viii, 241, 245, 246, 
248, 249, 251. 

Frue Concentrator (McDermott), iii [18], 357. 

Frue vanner or concentrator for dressing slimes, iii, 357 ; v, 486 ; viii, 
155, 419. 442; x, 295, 297, 298, 302; xii, 65; xv, 305; In Grass 
valley,^Cal., xi, 54. 

Frumet lead-mines, Jefferson County, Mo., v. 318. 

Fryer Hill, Leadville, Colo. : x, 416-418 ; Carbonate ores, xiv, 275 et 
seq. 

Fryer Hill mines, Leadville, Colo., Visit to, xi, 18. 

Fuel (see also Blast-furnace process. Coal, Culm, etc.) : Artificial fuel, 
iii, 13 ; vi, 214; viii, 314 ; ix, 294; Economy in gas-producers, v, 
429; xii, 93; For argentiferous-lead-smelting in the Great Basin, 
i, 100; For blast-furnaces, xii, 213; xv, 149, 164; Industrial re- 
searches on heat and combustion, iv, 248 ; Prevention of smoke in 
the Flannery boiler-setting, x, 212. 

FuelrEconomy in Engines and Boilers (Barnes), xiii [596], 715. 

Fuel'Oas and the Strong-Water Ctas System (Wurtz), viii [283], 289. 

Fuel-value of American woods, xi, 285. 

Fuels, Proposed apparatus for determining the heating power of, xiv, 
727. 

Fuller and Warren Company's stove foundry, Troy, N. Y., Visit to, 
xii, 175. 

Fuller bore-hole, Wyoming, Luzerne County, Pa., xv, 640. 

Fuller, J. C, hospitality at Pine Grove, Pa., x, 124. 

Fuller ore-bank, Cumberland County, Pa., i [136]. 

Fulton coal-seam, Edge Hill mine, Broad Top, Pa., iii, 173. 

Fulton County, Pa., iron-ores, xii [140, 141]. 

Fulton, John, Analysis of Virginia iron-ores, viii, 340; Coal-Mining 
in the Connellsville Coke Region, xiii [295], 330; Coal-Washing, 

10 
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Fulton, John — Continued. 

iii [10], 172; Source and Behavior of Fire-Oas in the Johnstoum 
Mines, xiii [596], 772 ; The Physical Properties of Coke as a Fuel for 
Blast-Furnace Use, xii [178], 212 [see also 111] ; Remarks on the 
iron-ores of the Bristol and Big Stone Gap section of Tennessee and 
Virginia, xv, 121 ; On topographical surveying, iii, 211. 

Funderburk gold-mine, Lancaster County, S. C, xii [100]. 

Funding of life memberships, ix, 287. 

Funding of surplus, xi, 225. 

Furnace (see Blast-furnace, Siemens furnace. Forge, etc.): Combina- 
tion of Rachette and Piltz furnaces, i, 94 ; Construction of fur- 
naces for smelting argentiferous lead-ores, i, 107; ii, 20; Cost of 
six regenerative furnaces at the Edgar Thomson Steel Works, Pitts- 
burgh, vi, 523 ; Flannery furnace, x, 212; For distilling the zinc- 
silver-lead alloy obtained in desilverization of lead, iii, 314 ; For 
smelting argentiferous lead- ores, i, 93, 380; Heating- furnaces, sav- 
ing of fuel and iron in, iv, 82 ; Piltz, for smelting argentiferous lead- 
ores, i, 94, 102, 125, 384 ; ii, 20 ; Rachette furnace, i, 94 ; Reheat- 
ing furnace [Sweet's], iii, 215 ; Regenerative furnace (Frank's), ii, 
191 ; The Siemens furnace accessory to the 80-ton ste«,m -hammer 
at Creusot, viii, 565 ; Used in copper-smelting and refining at Ore 
Knob, N. C, X, 34 et seq. 

Furnace Falls Iron Company, Ontario, Can., xiv, 532. 

Furnace-gases (see also Gases) : Analysis, xi, 292 ; Analysis by the 
Orsat apparatus, ii, 226 ; v, 487, 619 ; vi, 169, 427 ; viii, 28, 291 ; 
Tables for facilitating heat-calculations of, xii, 509. 

Furnace-Hearths (AsMUs), iv [15], 101. 

Furnace-v^ool, i, 214 ; iv, 15. 

Further Determinations of Manganese in Spiegel (Sto^b), xii [449], 514. 

Fusion and Plating of Iridium (Dudley), xii [450], 577. 

Gabb's report on the topography and geology of Santo Domingo, x, 

346. 
Gabbro, viii [70]. 
Gad shaft. Southern Utah, ix, 27. 

Gadsden, Etowah County, Ala., iron-ores, xii [140], xv, 188. 
Gadsden, Ga., furnaces, xv [185]. 
Gaertner, Erich G., The Mining Compass and Trigonometerj xiv 

[594], 870. 
Gaetzschmann : Formula for crushing rolls, ix, 464, 465 ; On the 

divining-rod, xi, 414, 419. 
Gage, James R., On the Occurrence of Lead-Ores in Missouri, iii [5], 

1 16 ; Report on the geology of the Ste. Genevieve copper deposits, 

X, 447. 
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Gag-marks on iron and steel, Pernianencj of, viii, 403. 

Gags in straightening rails, ix, 211. 

Galena (see also Lead ores) : At Joplin, Mo., viii, 166 ; Formed by 
reducing action of wood, xi, 120 ; In Silver Islet vein, viii [235, 
236] ; Occurrence in Southeastern Arkansas, viii, 50 ; Occurrence 
in Southeastern Missouri lead district, v, 104; viii, 50« 

Galena mine, Utah, iv, 37. 

Galena Mountain, San Juan County, Colo., xi [170]. 

Galena, Nev., Lixiviation at, xiii [113]; Silver-mill, xiv, 501. 

Galisteo beds of New Mexico, xi [493]. 

Gallaher iron-mine, Abingdon, Washington County, Va., xii [25, 
133]: 

Gallia County, O., blast-furnaces, iii [408]* 

Gallitzin, Pa., coal-mine, xii, 323. 

Galloway, William, Experiments with coal-dust, xiii, 254, 257, 259, 
264, 265, 277. 

Gamma coal-bed, Hazel ton basin, Pa., xi, 146. 

Gannav^ay iron-mine. Cripple Creek, Va., xii, 37. 

Gap Mountain, Va., iron-ores, viii [339]. 

Garden Field iron-mine, Riversville, Va., xi [205], 208. 

Garden of the Gods, Colo., Excursion to, xi [19]. 

Gardiner coal-mine. Cape Breton, N. S., xiv, 556, 557, 558. 

Gardner, Grundy County, 111., coal, iii, 194, 200. 

Gardner's Point claini, Plumas County, Cal., gold deposit, vi, 50, 95. 

Garfield silver-mine and mill. Calico, Cal., xv, 720, 724, 731, 732. 

Garnet in the syenitic granite of the New York obelisk, xi, 371. 

Garnier, Dr. Pierre, on the divining-rod, xi, 428. 

Garnkirk, Scotland, clay, iv, 264. 

Garrett Tract coal-mine, Somerset County, Pa., xii, 481, 482. 

Garrett, William, Peculiar Phenomena in ihe Heating of Open* 
Hearth and Bessemer Steel, xiv [594], 789. 

Garrison, F. Lynwood, Spedfie Gravity of Low-Carbon Steel, xy[\xy'}, 
90 ; The Microscopic Structure of Car- Wheel Iron, xiv [594], 913 ; 
The Microscopic Structure of Iron and Steel, xiv [12], 64 ; The Mi' 
croscopic Structure of Steel Rails, xv [Ixxviii], 761. 

Gas : Analyses ; v, 622 ; vi, 169, 427 ; viii, 28, 291 ; xi, 292 ; xiii, 
544 ; Orsat apparatus, ii, 226 ; v, 487, 619 ; vi, 427 ; As a fuel in 
assaying ores, xiii, 26 ; Gas coals, vi, 270, 433 ; Generator or pro- 
ducer-gas, xi, 297, 299, 300, 313, 468; Heat of combustion of illu- 
minating gas, xi, 313 ; Hydrocarbons, xi, 453, 463-470 ; Illumi- 
nating gas, volumetric determination of sulphur and ammonia in, 
V, 387 ; In the Comstock mines, viii, 328, 329 ; Water-gas, xi, 312 ; 
Water-gas as fuel, xi, 301. (See also Gas, Natural ; Gas-producers ; 
Gases ; Furnace-gases ; and Gaseous Fuel.) 
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Gas-furnaces (see Gas-producers), Ports for, ix, 48. 

Gas (iDflammable) in Silver Islet vein, viii, 241. 

Gas-kiln for burning fire-brick, pottery, etc., xv, 488. 

Gas-liquors,, Experiments to utilize, xv, 663 et seq. 

Gas -making :. Are freshly-won or weathered coals best adapted for ? 
viii, 218, 219. 

Gas, Natural : Analyses, xiii, 543 ; xv, 529, 530, 531 ; Anticlinal theory 
of, XV, 3; Average range in composition of, xv, 11; Belt-line 
theory of, xv, 6, 8; Composition and fuel-value in the vicinity of 
Pittsburgh, xv, 527 ; Durability of supply, xv, 520 ; Early use of, 
xiii, 540 ; Gras-springs and commercial gas, xv, 525 ; Geology of, 
xiv, 428 ; In the Berea grit, xv, 521 ; In the Trenton limestone, xv, 
522 ; In the United States, xv, 525 ; Not connected with coal, xv, 
524 ; Theories of origin, xv, 4 ; Used for puddling and reheating, 
iv, 32 ; viii, 25 ; Used in a lead blast-furnace, xv, 661. 

Gas-producers, Volume-analyses of, xv, 829, 830, 831. 

Gas-producers : Langdon's, xii, 93 ; Of Hoopes & Townsend and 
Midvale Steel Works, Philadelphia, xi, 297-300 ; Siemens, v, 429 ; 
viii, 565 ; Taylor's, ix, 309 ; Tes8i6'8, viii, 27 ; xii [93] ; Water- 
cooled, XV, 822. 

OaS'Producera using Blast (Daniels), ix [284], 310. 

Oas Reheating-FarnoGe (Sweet), iii [13], 215. 

Gas-rock, maximum possible yield, xv, 12. 

Gas-sands : Penns^vania: Kane, xv, 519; Smethport, xv, 519. 

Gas-'Nvasher of the Siemens-Cowper-Cochrane stoves, viii, 58. 

Gas-wells : Early examples of, xiii, 541 : Illinois : Montgomery 
County; Litchfield, xv, 526 ; New York: Albany County ; Know- 
ersville, xv, 524 ; Chautauqua County ; Colburn, xv, 523 ; Fredo- 
uia, X, 359 ; xiv [436] ; xv, 523 ; Oneida County ; Vernon, xv, 
523 ; Bloomfield, xv, 524 ; Ohio : Columbiana County ; East Liv- 
erpool, xiv, 667 ; Ottowa County ; Oak Harbor, xv [522] ; San- 
dusky County ; Fremont, xv [522] ; Wyandot County ; Carey, xv 
[522] ; Pennsylvania: Allegheny County ; Apollo, xiv, 667 ; Boyd's 
Hill, xiv [646], 649 ; Haymaker, xiv, 668 ; Homewood — Dilworth 
XV, 509 ; Pittsburgh — Jones & Laughlin, xv [518] ; Tarentum, xiv 
[437] ; Westinghouse, xiv, 668 ; Armstrong County ; Apollo, xiv, 
435; Beaver Falls, xiv, 667 ; Leechburg, iv, 32 ; Butler County ; 
Burns & Delamater, xiii, 543 ; Delamater, xiv [668] ; Lardintown, 
XV, 517, 518 ; Cattaraugus County ; McMullen & Hallock, xiv, 
436 ; Elk County ; Ridgway, xiv, 435 ; xv, 514 ; Roy & Archer, 
XV, 514, 519; Wilcox, xiv, 436; Forest County; Leechburg, xiv, 
667 ; Marionville, xiv [437] ; Venango County ; Kane, xiv, 435 ; 
Warren County; Sheffield, xiv, 433, 436, xv, 519; Washington 
County ; Canonsburg, xiv [437] ; Hickory, xiv [437] ; xv, 516, 
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Gas-v^ells — Oontinued. 

518, McGuigan, XV [518] ; Westmoreland County; Beaver Run, 
xiv, 435 ; Grapeville, xv, 531 ; Murraysville, xiv, 435 [437] ; Pine 
Run, xiv, 435; Roaring Run, xiv, 435; Wilcox, xv, 514; West 
Virginia; New Cumberland, xiv, 667. 

Gases {see also Furnace-gases, Blast-furnace process, and Generator- 
gases) : Apparatus for compressing, iv, 116; Flow of, xiv, 146; 
From locomotives, analysis, iv, 251 ; Of blast-furnace, velocity, iv, 
119; Of coal and metal mines, viii, 104, 105, 108, 111, 113, 120; 
Utilization of noxious gases, produced in parting bullion, xii, 274. 

Gaseous currents in the rocks of the Comstock lode, vii, 61. 

Gaseous Fuel : ix, 294 ; Fuel-gas and the Strong water-gas system, 
viii, 289 ; Improvements in its manufacture, xii, 93 ; Necessary in 
roasting iron-ores, ix, 304. 

Gasogene, the Tessi^, viii, 29. 

Gasoline-gas in a chemical laboratory, xiv, 769. 

Gasport gas-spring, Niagara County, N. Y., xv, 524. 

Gaston County, N. C. ; Gold, x, 475; Magnetic iron-ores, xii [135]. 

Gatewood, R., a Tlieory to Explain the Causes of Hard Centers in Steel 
Ingots, xiii [599], 684. 

Gatling Company's gold-ores. Can., ix, 412-416. 

Gauge : Report on a standard wire-gauge, vi, 500. 

Gaugot, E., ITie Use and Advantages of the Prop Screw-Jack, i, 82. 

Gauley River, W. Va., black -band iron-ore, x, 80, 81; 

Gay Head, Mass., occurrence of siderite, iv, 112. 

Gay-Lussac absorbing-tower for nitrous gas, xv, 381, 382, 389. 

Gay-Lussac's volumetric assay for silver, x, 491-493. 

Gay's River, N. 8., alluvial gold, xiv, 684. 

Gaylesville, Coosa Valley, Ala., fossil-ore, xii [140]. 

Gayley, James, A Chilled Furnace-Hearth, xiv [595], 779; Discussion 
of Chemical Methods of Analyzing Rail-Steel, x, 187, 

Geddes, N. Y., manufacture of soda-ash, xiii [545]. 

Geikie, Professor, on the geology of South Wales, xi, 479, 480. 

Geinitz, Dr., on nummulites from Egyptian limestone, xi, 376. 

Oeneral Account of the Iron-ores used in the Chattanooga District (Flem- 
ing), XV [Ixxviii], 757. 

General Garfield gold and silver-mine, Arrastre Gulch, San Juan 
County, Colo., xi [170]. 

Oeneral Treatment of the Southern Oold- Ores, and Experiments in Matting 
Iron Sulphides (Spilsbury), xv [Ixxix], 767. 

Generator- or producer-gases : Analysis, xi, 292 ; Calculations of heat 
of combustion, xi, 299, 300, 313, 314, 468; For carbonic-acid gas, 
ix, 478. 

Oenesis of Certain Ore-Deposits (Emmons), xv [Ixiv], 125. 
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Geneva mining district, Colo., v, 661. 

Geneva, Wis., brick, viii [503]. 

Genth, Dr. F. A. : Analyses of Chateaugay magnetites, ix, 81 ; Chemi- 
cal examination of the syenitic granite of the New York obelisk, 
xi, 358, 365, 366. 373, 376; Method of copper-analysis, xi, 128; 
On corundum and associated minerals, vii, 86. 

Geognostical History of the Metals (Hunt), i, 331 ; ii [58]. 

Geographical distribution of iron-ore in Europe and America, iii, 
360. 

Geographical Distribution of Mining Districts in the United States (Ray- 
mond), i [9], 33. 

Geologic Distribution of Natural Gas in the United States (Ashburneb), 
XV Pxx], 505. 

Geologic Relations of the Nanticohe Disaster (Ashburner), xv [Ixiii], 
629. 

Geological cross-sections. Construction of, ix, 402. 

Geological explorations with the diamond drill in the anthracite re- 
gions of Pennsylvania, v, 303. 

Geological formations, Classifications of, ix, 137-141. 

Geological Map of the United States (Hitchcock), xv [Ixiv, Ixxi], 465. 

Geological maps : At the Vienna Exhibition, ii, 134 ; Use of contour 
lines, i, 186. 

Geological mining maps, ix, 510, 511. 

Geological modeling, x, 264. 

Geological Position of the Philadelphia Gneisses (Hitchcock), xii 
[10], 68. 

Geological Survey : Of North Carolina, vi, 261 ; Of Pennsylvania, i, 
190; vi, 440; ix, 506, 730; x, 145; Description of work in the 
anthracite coal-region, xi, 136-159 ; Eozoic and Lower Paleozoic 
rocks, xi, 479, 486, 487 ; Of Virginia, vi, 228, 251 ; Of the United 
States, X, 232. 

Geological surveys, maps at the Vienna Exhibition, ii, 134. 

Geological surveys of the United States and Territories and British 
North America, a catalogue of official reports, vii, 455 ; Supple- 
ment I, viii, 466; Supplement II, ix, 621. 

Geologico- Geographical Distribution of the Iron-Ores of the Eastern United 
States (Smock), xii [11], 130. 

Geology : Facts to observe, i, 183 ; Importance of surveying, i, 183 ; 
Importance of topography i, 183 ; Importance to the mining engi- 
neer of an accurate knowledge of the geology of a mining region, x, 
414-420. (See also Mining Work of the United States Geological 
Survey.) Of Alabama : Claiborne district, viii ,304 ; Coal- and iron- 
deposits, xi, 236-247; xii, 144; Akibaynay Georgia 4ind Tennessee: 
XV, 171 ; Arizona : Mining region about Prescott, xi, 286, 291 ; 
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Geology — Continued, 

Yavapai Ck)Uiity ; Black Range, xv, 69 ; BritUh Columbia: Cariboo 
gold district, xv, 715; California: American Valley, xiii, 217; 
' Calico silver district, xv, 718 ; Canada: Ontario; Goderich salt 
deposit, v, 538 ; vi, 132 ; Provinces of Ontario and Quebec, xii, 
460; Colorado: Chaffee County; xiii, 388; Custer County; Bas- 
sick mine, formation at, xi, 114,; Rosita — Humboldt-Pocahon- 
tas vein, vii, 31, 32 ; Eagle County, xiii, 388 ; Gilpin County, 
gold and silver lodes, xi, 29-32 ; Lake County ; Leadville, xiii, 
384 ; Carbonate Hill, xiv, 280 ; Fryer Hill, xiv, 276 ; Iron Hill, 
xiv, 280, Yankee Hill, xiv, 280 ; La Plata Mountains, xiii, 681 ; 
Pitkin County, xiii, 387; San Juan district, xv, 222; Cuba: San- 
tiago district, xiii, 613; Dakota: Black Hills, xiii, 695 ; Japan: v, 
239; Lake Superior: Copper-region, v, 606; vii, 333; Iron-region 
of, compared with that of the Middle James River, Va., xi, 202- 
204 : North Shore, i, 339 ; ii, 58 ; viii, 228, 234 ; Maine : Sullivan 
silver-district, vii, 350-356; Maryland: Carroll County, copper- 
deposits, ix, 34, 36, 37 ; Meadeo: Santa Rosa district, x, 271, 272; 
Sierra Mojada, xv, 546 ; Villaldama and Monclova districts, xii, 
537 ; Missouri : Ste. Genevieve copper deposits, x, 446, 456 ; Nevada : 
Eureka district, vi, 350, 352; New Jersey: Magnetic ores, ii, 314; 
New Hampshire .- Montalban system, xii, 69 ; New Mexico : Lake 
Valley, X, 420, 436, 439 ; New York: Putnam County ; Tilly Foster 
ore-body, xv, 80 et seq,; North Carolina: Macon County; Jenks 
corundum mine, vii, 84,89 ; Mica veins, viii, 457 ; Nova Scotia : Gold- 
field, xiv, 676 ; Pictou County, xiv, 54 ; Pennsylvania and New York : 
Oil regions, X, 356 ; Pennsylvania : Chester County, ix, 730-733 ; xii, 
349 ; Lancaster County, xii, 355 ; Lebanon County, xiv, 875 ; McKean 
County ; Bradford oil district, vii, 319, 323 ; Philadelphia belt, xii, 
68 ; Pittsburgh coal-region, xiv, 618, 629 ; South Mountain, vii, 
331-339; xii, 82, 85; xiv, 449; Santo Domingo : x, 346-353 ; /S(m<^ 
Carolina: Lancaster County; gold-deposits, xii, 101; Tennessee: 
Coal-field, xiv, 294 ; Sequatchie Valley, xiv, 172 ; Tennessee and 
Virginia: Bristol and Big Stone Gap section, xv, 114; Texas: El 
Paso County; xiii, 404; Presidio County, xiii, 404; Texas and 
Coahuila: Rio Grande region, xiii, 388 ; Utah: Iron County, xiv, 
809 ; Silver-sandstone district, ix, 21-29, 33 ; Virginia : vi, 251 ; 
Alleghany County; Low Moor, xiv, 801 ; Brown Hill Section, xii, 
34; Chesterfield County; Midlothian Mesozoic formation of, vi, 
256 ; Lead Mines Hill, xii, 33 ; Valley of Virginia, xii, 17 ; Souih- 
western Virginia : v, 81 ; New River ; Cripple Creek ore-basin, xii, 
27 ; Rich Hill iron deposit, x, 77 ; Of Atlantic crystalline rocks, 
xii, 69, 70 ; Of North American continent in relation to its topog- 
raphy, xi, 165 ; Paleozoic rocks of the Appalachian basin, iii, 417 ; 
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Geology — (hntinued. 

Of South Wales compared with the Appalachian range, xi, 479 ; 
Of the iron-ore districts of the Eastern United States, xii, 130 ; 
Value of geology to gas-explorers, xv, 509. 

Oeology and Mineral Resources of the Rio Qrande Region in Texas and 
Mexico (ScHMiTz), xiii [298], 388. 

Oeology and Mineral Resources of the SeguatchieVaUey, Tennessee (Bow- 
ron), xiv [12], 172. 

Oeology and Mineralogy of San Juan County, Colorado (Comstock), xi, 
165. 

Geology and Mining in the Northern Anihradte Coal-Field of Penn- 
sylvania (Hill), xv [Ixxviii], 699. 

Oeology and Vein-Structure of Southwestern Colorado (Comstock), xv 
[Ixiv], 218. 

Oeology and Veins of Tomhstone, Arizona (W, P. Blake), x [241], 334. 

Oeology of Natural Oas (Ashburner), xiv [321], 428. 

Oeology of the Low Moor, Va., Iron- Ores (Lyman), xiv [595], 801. 

Oeology of the North Shore of Lake Superior, Supplementary Note (Hunt), 
ii [4], 68. 

Oeology of the Pittsburgh Coal-Region (Lesley), xiv [594], 618. 

Oeology of the Tilly Foster Ore-Body (Ruttman), xv [Ixiv], 79. 

Georg-Marienhutte, Hanover, Germany: Bricks made in, i, 213; 
Miners' houses at, iii, 222. 

George coal-hed, Nanticoke basin. Pa., xi, 149, 150. 

Georgetown, Colo., Excursion to, xi [17] ; Prices for silver, iv, 279 ; 
Silver-ores, iii, 206. 

Georgia : A catalogue of official geological reports, vii, 465 ; Supple- 
ment, ix, 628 ; Iron-ores, xv, 187 ; Manufacture of ferro-manganese 
at Cartersville, iv, 362; v, 611; Metamorphic ores, xv, 191; The 
auriferous slate-deposits worked by hydraulic process, ix, 400 ; The 
Tertiary and Cretaceous in, viii, 307 ; University of, xv, 321 ; Water- 
power, ix, 401. 

Gerboin, Prof., on the magic pendulum, xi, 435, 437, 438. 

German and American mining schools compared, v, 431. 

German bloomary (see American bloomary), viii, 515. 

German methods of piling for rails, iii, 65. 

German silver. Manufacture of, xi, 275, 276. 

German specifications for rails, ix, 213, 241-247, 605. 

German steel rails, Analyses of, xi, 200, 201. 

Germania Smelting works, Utah: viii, 73; Smelting of silver-lead 
ores, xi, 56-59. 

Germantown, Philadelphia, syenite, xi, 366, 375. 

Germany, Oeographical distribution of iron-ores in, iii, 370. 
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Gerstenhofer's system of manufacture of soda by the ammonia pro- 

.cess, vii, 298. 
G. H. Hutte (German), steel. Analysis of, xi, 200, 201. 
Ghlin, Belgium, shaft sunk and tubbed by the Chaudj*on process, v, 

123, 131. 
Giant-pov^der : Used at Musconetcong Tunnel, iii, 245 ; Used at the 

Ste. Genevieve copper mines, x, 456 ; Used to remove obstructions 

in a blast-furnace, ix, 46, 47. 
Gibb's method for determining copper by electrolysis, x, 65. 
Gibfried claim. Southern Utah, ix [23, 31]. 
Gilbert copper-mine, Adams County, Pa., xii [89]. 
Gilbert farm oil-well, McKean County, Pa., vii, 317. 
Gilberton colliery. Pa., ix, 514. 
Giles County, Va., iron-ores, v, 90 ; viii, 338, 339, 340 ; xii [140, 

141]. 
Gill, John L., Jr.: New testing-machine, viii [81], 84; Visit to works 

of, viii, 7. 
Gill's water-gas process, viii, 359. 
Gilpin County, Colo. : Gold and silver, iv, 276 ; Mines and mills, i, 41 ; 

ix, 89, 94 ; xi, 29. 
Gilpin, E., Jr., The Iron- Ores of Pietou County, Nova Scotia, xiv [13], 

54 ; The Nova Scotia Gold-Mines, xiv [595], 674 ; Remarks on ex- 
plosions in coal-mines, and loss of coal, xiv, 409. 
Gilson stamp-mill, Tuolumne County, Cal., i, 46. 
Gipp's Land-district, Australia, stamp-mills, i, 49. 
Girasol (corundum) from the Jenks corundum mine, Macon County, 

N. C, vii, 89. 
Gird, Richard, made first locations at Tombstone, Ariz., x, 334. 
Girders, Deflection of, v, 63. 
Gisbourn claim. Southern Utah, ix [30]. 
Gjers, John, The Rolling of Steel Ingots by Their Ovm Initial Heat, xiii 

[4], 119. 
Gjers roasters: Colebrooke furnaces, Lebanon, Pa., xii, 374; Hudson 

River Ore and Iron Company's mines. Burden Station, N. Y., xii, 

378; North Cornwall furnace, Lebanon County, Pa., xii, 377. 
Glace Bay coal-mines, Cape Breton, N. S., xiv, 317, 546, 551, 557, 558, 

627 ; Visit to, xiv [323]. 
Glacial drift: In Wisconsin, viii, 491; Southern limit in New Jersey, 

vi, 467. 
Glacial epoch of the Quaternary Period, xv, 633. 
Glacial period in Southwestern Colorado, xv, 237. 
Glacial phenomena in San Juan County, Colo., xi, 182 ; In Nova Scotia, 

xiv [319]. 
Glade Mountain, Smythe County, Va., bituminous coal, xv, 121. 
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Glades iron-mine, Wythe County, Va., v, 86. 
Gladhill copper-mine, Adams County, Pa., xii [89]. 
Glance coal, vi, 272, 431. 

Glasgow bridge over the Missouri River : Eye-bars rolled by Kloraan's 
method, vii, 330 ; The Hay steel for, made by Edgar Thomson Steel 
Company, rolled by Hussey, Howe & Co., and Andrew Kloman, of 
Pittsburgh, vii, 292; viii, 19. 

Glasgow Iron Company's Steel- Works (Clapp-Griffiths), Pottstown, 
Pa., xiv, 920. 

Glass : From blast-furnace slag, i, 210 ; History of its manufacture in 
Pittsburgh, Pa., viii, 20. 

Glass-furnaces : Siemens patents for improvements in, xiii, 529. 

Glass industry of Allegheny County, Pa., xiv, 665. 

Glass-sand in Hudson's Bay territories, xiv, 698. 

Glauber, on the divining-rod, xi, 421. 

Glazy pig-iron : Analysis of, v, 146 ; Character and composition, i, 
368. 

Gleason & Co. stamp-mill, Gilpin County, Colo., i, 41, 

Glen Alice, Tenn., iron-ores, xv, 186. 

Glen Beatson ditch, Butte County, Cal., vi, 62. 

Glen White Coal and Lumber Company's coal-mines, Pa., xii, 322,491. 

Glenboig fire-brick works, Glasgow, xv, 490. 

Glendon furnaces, Pa. : Compared with those of Clarence, England, as 
to capacity by measurement and capacity by weight, i, 314; Com- 
parison of results from open and closed tops, iv, 128. 

Glendon Iron Company, Pa., iii [414]. 

Glendon Iron Works, Pa., ii, 103; iv, 29, 128; v, 76, 146, 347; vii, 
146 ; Visit to, ii [10] ; xv [Ixvii]. 

Glendon limestone-quarry, Large blasts at, vii, 266 ; x, 304. 

Glendov^er iron-mines. Thirty Island Lake, Can., xii, 203. 

Glenn, William: Method of copper analysis, xi, 129, 134; Sampling 
of pig-copper, xi, 121^ 

Glenv^ood furnace, Rockbridge County, Va., xii [20]. 

Glenwood, Pa., Visit to, viii [7]. 

Globe copper-district, Maricopa County, Ariz., xv, 26, 30, 32, 60 d seq, 

Oloaaary of Mining and Metallurgical Terms (Raymond), ix [6], 99. 

Gloucester County, N. J., clays, vi, 178, 187. 

Glover tower for denitrating nitrous vitriol, xv, 381, 383. 

Glukodine, used at Ste. Genevieve copper-mines, x, 456. 

Gneiss, disintegration and formation of kaolin, vi, 188. 

Gneisses of the Atlantic area, their relation to the Silurian groups, x, 
477, 478. 

Gobbler silver-mine. Calico, Cal., xv [724]. 

Goclenius, on the divining-rod, xi, 418. 
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Goderich, Can., geology, v, 538 ; vi, 132 ; Projected plant for mine, 
vi, 138 ; Salt-deposit, vi, 125 ; Salt-works, xiv [788] ; Shaft-sink- 
ing, vi, 139 ; Shaft-sinking to reach the salt deposits, v, 506. 

Ooderieh, Salt-Region (Hunt), v [45], 538. 

Godfrey-Howson rotary puddling furnace, viii, 358. 

Goheen's coal-mine. Clarion County, Pa., xiv, 29. 

Gold : Absence in potable waters, ix, 645 ; Alloys of silver and gold, 
xiii, 738 ; Amalgamation of, xii, 103 ; Application of a new method 
of dredging to mining gold-sands, viii, 259 ; Assays of, vi, 151 ; 
X, 470; At Tombstone, Ariz., xi, 105; Barrel-chlorination pro- 
cess of treating gold-ores, xv, 775 ; Cause of losses in working, 
ix, 646-650 ; Cause of rustiness, ix, 646-650 ; Collection of the 
free gold in patio process, xi, 63, 65 ; Concentration from sulphides 
into an iron matte, xv, 772, 775 ; Crystals found in a mercury 
tank, ix, 285 ; Decomposition of gold-veins in situ, ix, 637 ; Dis- 
covery in Brazil in grass-roots, vi, 33; Discovery in Western 
States, iii, 202 ; v, 175 ; Distribution in San Juan County, Colo., 
xi, 191 ; Early discoveries in the Eastern States, v, 166, 174 ; Ef- 
fect of antimony, sulphur, grease, etc., on amalgamation, ix, 648, 
649, 650 ; Effect of hammering on amalgamation, ix, 648 ; Effect 
of organic matter on precipitation, ix, 633, 635, 638, 640, 641, 642, 
643; Free gold in Ouray County, Colo., xi, 190; Growing of gold, 
ix, 637, 638 ; Hydraulic mining, v, 176 ; vi, 27 ; In copper-ores of 
the South, X, 56 ; In sea- water, ix, 635, 644 ; In talcose slates in 
the Southern States, profitably extracted by the hydraulic process, 
ix, 400, 401 ; Less pure in veins than in placers, ix, 636 ; Locali- 
ties: Arizona: Tombstone, in porphyry, x, 340; British Columbia: 
XV, 707; Canada: Deloro, in mispickel, xi, 191, 195; Colorado: 
XV, 248 ; Hudson's Bay Territories : xiv, 693 ; Idaho : Atlanta 
district, v, 468 ; Japan : v, 288 ; Lake Superior : Animikie Eocks, 
XV, 677; Nevada: Eureka, ores, vi, 559; South Carolina : xu, 99; 
Texas: Williamson County, xi, 318; Virginia: Montgomery and 
Floyd Counties, xiv, 83 ; Longmaid and Claudet processes for its 
extraction from roasted pyrites, xiv, 98; Manner in which gold is 
present in rock, xi, 35, 36; Mining in Southern States, v, 174; 
Native, at Silver Islet, iv, 5 ; Occurrence in coal-measures in New 
■ South Wales, vi, 33; Occurrence in gravel-deposits, vi, 30, 35, 36; 
Origin of gold in pyrites, ix, 645; Origin of nuggets and placer- 
deposits, ix, 633-646 ; Prjecipitation irom solution in chlorination 
process, xi, 196 ; Precipitation in a Plattner's vat, ix, 643 ; Pre- 
cipitation in hearth of a reverberatory furnace, i, 320 ; Precipita- 
tion with silica, ix, 643, 645, 646; Producing regions of the West, 
iii, 202 ; Production in the United States, xi, 8 ; Production in the 
United States in 1873, iii, 205 ; Production for the century ending 
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Gold — Continued. 
• 1875, V, 170, 194; Prodaction to 1880, ix, 297, 299 ; Saved in the 
stamp-battery, xi, 45-^5 ; Separation in working copper ores, x, 11 
et seq,; Solubility of gold and its compounds, ix, 633, 635, 638, 
639, 640, 641, 645 ; xiii, 60, 61, 61, 64 ; Solution and precipitation, 
viii, 454r-456; Statistics of yield of gravel, vi, 93; Thin plates pre- 
pared by electrical deposition, vii, 92 ; Veins of gold, result of de- 
struction, ix, 634, 636, 637 ; Widely distributed in North Carolina, 
peculiarities of occurrence, x, 475. 

Gold and Silver : Extraction by electrolysis, xii [40] ; History of 
relative values, iii, 426; Besearches on the amalgamation of, xii, 
379 ; Separated from copper, lead, and zinc by electrolysis, x, 312, 
315, 317. 

Gold- and silver-mines : Arizona : Cochise County ; Tombstone — ^Blue 
Monday, x, 344; Contention, v, 335, 337 ; Defence, x, 343 ; Discov- 
ery, X, 343 ; Grand Central, x, 335, 337 ; Head Centre, x, 335, 338, 
342 ; Ingersoll, x, 335 ; Sunset, x, 335 ; Toughnut, x, 336, 337, 342, 
343, 344; Vizina, x, 335, 336; Way-Up, x, 336, 343; West 
Side, X, 343, 344; Colorado: Ouray County; Eighth Wonder, xi, 
175; Frank Hough, xi, 175; La Plata County; Parrott City, xv, 
248 ; San Juan County ; Alta, xi, 187 ; Arrastre Gulch — General 
Garfield, xi [170] ; Hidden Treasure, xi [170] ; Peeriess, xi [170], 
173, 186 ; Boomerang, xi, 180 ; Burns's Gulch— Almont, xi [170] ; 
Belmont, xi [170] ; Cynic, xi [170] ; Denver Bell, xi [170] ; Rocky 
Mountain Chief, xi [170] ; Silver Wing, xi [170] ; Sioux City, xi 
[170]; Whale, xi [170]; Cement Creek— Andrews, xi [170] ; 
Copper Clad, xi [170] ; Ellen, xi [170] ; Fletcher, xi [170] ; Los 
Angeles Star, xi [170] ; Mattie, xi [170] ; Storm, xi [170] ; Cen- 
tennial, xi, 187; Cleveland, xi, 188; Confidence, xi, 187; Cun- 
ningham Gulch — Aquila, xi [170] ; Flat Broke, xi [170] ; Green 
Mountain, xi [170] ; Highland Mary, xi [170], 173 ; Lookout, xi 
[170]; Oriental, xi [170]; Philadelphia, xi [170]; Pride of the 
West, xi [170]; Regulator, xi [170]; Robert ;Bruce, xi [170]; 
Royal Tiger, xi [170] ; Trail, xi [170] ; Wm. N. Nichols, xi [170]; 
Engineer Mountain — Block Silow, xi [170] ; Eastern Star,xi [170] ; 
Humboldt, xi [170]; Philadelphia, xi [170]; Wair, xi [170]; 
Eureka— American, xi [170], 187 ; Cashier, xi [170], 187 ; Cuba, 
xi [170], 180, 187 ; Galena Mt.— Summit, xi [170] ; McAlpine, xi, 
187; McKinnie, xi, 187; Money, xi,.187; Musk, xi, 187; Pough- 
keepsie Gulch — Alabama, xi [170]; Amador, xi [170] ; Bonanza, 
xi [170] ; Little Discovery, xi [170] ; Maid of the Mist, xi [170] ; Mo- 
bile, xi [170] ; Pagosa, xi [170] ; San Antonio, xi [170] ; Saxon, xi 
[170] ; Tyrol, xi [170] ; Pride of San Juan, xi, 187 ; Roving Ranger, 
xi, 187; Silverton— Cleveland, xi [170] ; Jennie Parker, xi [170]; 
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Gold- and silver-mines — Continued. 

Stony Gulch— Veta Madre, xi [170] ; Sultan Mt.— Belcher, xi, 
174; Great Eastern, xi [170]; King, xi [172]; North Star, xi, 
180, 190; Tabor, xi, 187; Upper Animas— Columbus, xi [170]; 
Empire State, xi [170] ; Excelsior, xi [170] ; Tom Moore, xi [170]. 

Gold- and silver-ores : Economical results of treatment by fusion, pro- 
cess, at Lend, Austria, i, 242; Leaching, xii, 40; Of San Juan 
County, Colo., xi, 189; Of the Bassick mine, Colo., xi, 110-117; 
Of Tombstone, Ariz., x, 334-345 ; Smelting at Black Hawk, Colo., 
iv, 276; Treatment by amalgamation, Washoe process, ii, 159; 
Shipments from Silverton, Colo., xi, 168. 

Gold-bearing arsenical ores at Deloro, Can., Treatment of, xi, 191. 

Oold-bearing Mispickel Veins of Marmora, Ontario, Canada (Roth- 
well), ix [288], 409. 

Gold-bearing veins and placers about Prescott, Ariz., xi, 289, 290. 

Gold-fields : Other Countries : Australia: Victoria, vi, 34; Japan; 
Iburi Province; Toshibetsu, vi, 96; Oshima Province; Esashi, 
vi, 96 ; Musa, vi, 95, 96 ; Shiribeshi Province ; Kudo, vi, 96 ; 
Yesso, V, 291 ; Russia : Miask, vi, 35, 95 ; San Domingo : x, 345. 

Oold'Fields of the Southern Portion of the Island of San Domingo (Roth- 
well), X [241], 345. 

Gold-gravels and placers, viii, 451-457 ; Renewal of the gold in 
worked-out gravels, viii, 456. 

Grold'Oravels of North Carolina, their Structure and Origin (Kerr), 
viii [285], 462. 

Gold Hill district, Boulder County, Colo., Telluride of gold and silver, 
i [316]. 

Gold Hill, N. a, gold-mine, ii, 324. 

Gold Hill, Nev., silver-mine, vii, 56, 74. 

Oold in the Potsdam Formation, Black Hills, Dakota (Devereux), x 

* [241], 465. 

Gold-lodes and mines and mills in Gilpin County, Colo., xi, 29-55. 

Gold-mills (see also Stamp-mills) : Austrian, i, 244 ; Construction, x, 87. 

Gold-mines : Arizona : Pinal County ; Vulture, xi, 291 ; Yavapai 
County ; Antelope Peak, xi [291] ; Prescott — Bully Bueno,* xi, 
289 ; Homestake, xi [290] ; Peck, xi, 287 ; Silver Belt, xi [287] ; 
Yaho, xi, 289; California: Calaveras County; Bennet's, vi, 94: 
Hedwick's, vi, 94; Johnston, vi, 94; Stanislaus, i [316] ; El Do- 
rado County ; Crawford's, vi, 95 ; Nagler, vi, 94 ; Spanish, vi, 94 ; 
Whitesides, vi, 94; Mariposa County; Croesus, vi [146] ; Crown 
Point, vi, 162; Eclipse, vi [146]; Josephine, vi, 145, 146; Mari- 
posa, vi [157]; Mount Ophir, vi [146] ; 030,vi [157] ; Pine Tree, 
vi, 145, 162 ; Princeton, vi [146], 157 ; Queen Specimen, vi, 
161 ; River Tunnel, vi, 145, 160, 162 ; Vermont, vi, 149 ; Mono 
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Gold-mines — Continued. 

County ; Bodie, xv, 729 ; Nevada County ; Badger Hill — English, 
vi, 42 ; Bed-rock, vi, 42 ; Blue Tent ; vi, 94 ; viii, 452 ; Columbia Hill 
— Farrell, vi, 42 ; McCarty's diggings, vi, 95; Eisenbeck, vi, 49; 
Empire Hill — Union Gravel, vi, 95 ; Enterprise^ vi, 86 ; French 
Corral, vi, 42, 65, 56, 91 ; Kansas Co., vi, 94 ; Humbug Caflon, 
North Bloomfield, vi, 42, 51, 59 ; No. 8 Claim, vi, 94, 99 ; Milton, 
vi, 59; Sevastopol — American, vi, 42, 94; Sweetland Creek, vi, 
42 ; Manzanita, vi, 42, 55, 56 ; Wolsey's Flat — Boston, vi, 42 ; 
Woodward, vi, 49 ; Placer County, Forest Hill — Dardanelles & 
Oro, vi, 95; — Gold Run, vi, 95; Indiana Hill, vi, 94; Para- 
gon, vi, 47, 95 ; Plumas County ; Bean's Hill, vi, 95 ; Fale's 
Hill, vi, 95; Gardner's Point, vi, 50, 95; Grass Flat — Pioneer, vi 
42 ; Green Flat, vi, 95 ; Jack's Hill, vi, 95 ; McDoran, vi, 95 ; 
Shasta County ; Dry Creek, vi, 94 ; Eastground, vi, 94 ; Westside, 
vi, 94; Piety Hill, vi, 94; Sierra County; Bald Mountain Co., 
vi, 94 ; Pioneer tunnel, vi, 95 ; Stanislaus County ; Chesnau claim, 
vi, 33, 34, 38, 95 ; French Hill claim, vi, 34, 39, 40, 95 ; Kelly 
claim, vi, 39, 95 ; La Grange, vi, 59,95 ; New Kelly, vi, 94 ; Pat- 
ricksville — Johnson, vi, 95 ; Light claim, vi, 34, 36, 38, 40, 94 ; 
New claim, vi, 95 ; New Light claim, vi, 95; Sicard claim, vi, 33, 
94 ; Tuolumne County ; Golden Rule, i [316] ; Yuba County ; 
Mooney's Flat — Deer Creek, vi, 43 ; Pactolus Gravel, vi, 95 ; Suc- 
cor Flat— Blue Gravel, vi, 43, 95; Blue Point, vi, 43, 86, 94; 
Enterprise, vi, 43; Pittsburg, vi, 43, 95; Smartsville, vi, 95 ; Tim- 
buctoo — Babb, vi, 43 ; Pactolus, vi, 43, 95 ; Rose's Bar, vi, 43 ; 
Colorado: Boulder County; Gold Hill District — ^Red Cloud, i 
[316], 318, 319; Custer County; Maine, vii, 23; i>a^oto; Law- 
rence County ; Black Hills — Homestake, x, 469 ; Idaho : Alturas 
County ; Atlanta district — Buffalo, v, 470 ; Monarch, v, 470 ; 
North Carolina : Gaston County, King's Mountain, x, 475 ; Rhodes, 
X, 475 ; Rowan County, Gold Hill, ii, 324 ; Counties not Speci- 
fied: Beck, X, 476; Jones, x, 476 ; Laughlin, x, 476; Reed, v, 
174 ; Russell, x, 476 ; Soidh Carolina : Chesterfield County ; Brewer, 
X, 476 ; xii [100] ; Lancaster County ; Funderburk, xii [100] ; 
Haile, xii [100], 101 ; xv, 769 ; Counties not Specified : Dorn, 
XV, 657 ; Other Countries : Brazil: Minos Novas, vi, 34; Can- 
ada : Ontario ; 3 A, v, 475, 476 ; Heron Bay, v, 475 ; Huronian, 
xiv, 693 ; Jackfish Lake, v, 475 ; Marmora, ix, 409 ; Dean, viii, 
155; Gatling, ix, 411 et seq.; Hawkeye, ix, 412; O'Neil, ix, 412, 
413 ; Williams, ix, 414; Partridge Lake, v, 475 , Riviere du Loup, 
vi, 95; Japan: Kanaba, v, 293; Yamagano, v, 295; Mexico: 
Coahuila; Centennial, xiv, 198,204; Lotta, xiv, 202, 205; Oax- 
aca; Penoles, xv, 17 ; San Miguel Peras, xv, 17 ; Vera Cruz : Las 
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Gold-mines — Continued, 

Minas, xiv, 336 ; Muertos, xiv, 336 ; JVova Sbofia : Halifax County; 
Montagu, xiv, 322, 681, 689; Lake Catcha district, Coleman and 
Mill lodes, Oxford Company, xiii, 660; Sberbrooke, xiii, 668; 
Russia : Peshanka, vi, 33 ; Siberia : Trans-Baikal, vi, 95 ; United 
States of Colombia, S. A.: Cauca River, xiii, 139; Ensalvado, xiii, 
135; Felip4, xiii, 136; Mamindomingo, xiii, 136. 

Gold-mining at the Haile mine, 8. C, xv, 769; in North Carolina, 
viii, 466 ; in Nova Scotia, xiv, 674. 

Qold-Mining in South Carolina (Spilsbury), xii [10], 99. 

Gold-nuggets, viii, 451, 453, 456. 

Gold-ores ; Amalgamation, xiv, 336 ; Analyses, xiv, 200, 202, 203 ; 
XV, 773, 774, Assay value, ix, 103; Comparison of stamp-mill and 
arrastre, ix, 649, 650 ; Cost of mining and milling in Nova Scotia, 
xiii, 659 ; Exhibition of banded structure in a vein, xiv, 265 ; Ex- 
periments in amalgamation, xiv, 344 ; Experiments in roasting, 
xiv, 337 ; Mispickel veins of Marmora, Can., ix, 409 ; Recent im- 
provements in concentration and amalgamation, viii, 141 ; Treat- 
ment at Marmora, Can., viii, 155 ; Treatment of Southern gold- 
ores, XV, 767. 

Gold-pans : Peck's machine pan, and the prospector's pan, viii, 141, 
154. 

Gold-placers of California, vi, 28. 

Gold-regions of Japan and Russia, vi, 96, 97. 

Gold-rock, manner in which gold is held in the rocks, xi, 35, 36. 

Gold Run Ditch and Mining Company, Dutch Flat, Placer County, 
Cal., viii, 451. 

Gold Run gold-mine, Placer County, Cal., vi, 95. 

Gold- washing in California Gulch, Leadville, Colo,, Visit to, xi, 19. 

Gold-washings, Records of, vi, 36. 

Golden Brick & Coal Company's coal-mine. Visit to, xi [22]. 

Golden, Jefferson County, Colo.: Coal, v, 366, 367, 368, 369 ; Excur- 
sion to, xi, 22; Smelting-works, iv, 301 ; State School of Mines, 
paper-mills, smelting-works, etc., Visit to, xi [22]. 

Golden Rule gold-mine, Tuolumne County, Cal., i [316]. 

Golden Rule stamp-mill, Tuolumne County, Cal., i, 46. 

Goldenough gold- and silver-mine. Tombstone, Ariz., x, 336,337, 342, 
343, 344. 

Goodrich hematite ore-mine, Berkshire County, Mass., v, 227. 

Goodwin Cafion, Eastern Nev., vi, 350. 

Goodwin, Mr., of Philadelphia, on the heat developed by burning gas 
in a Bunsen burner, viii, 303. 

Goodwin vein, Prescott, Ariz., xi, 289. 

Goodyear, W. A., Water- Gas as Fuel, xi [226], 301. 
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Goodyear' s water-gas furnace, viii [284]. 

Gordon County, (Ja., brown ores, xv [179], 198. 

Gordon, Frederick W. : BMers and BoUer-Settings for Blast-Fur- 

naces, xii [178], 204 ; The Flow of Air and Other Oases in Pipes, 

xiv [12], 146 ; The Whitwell Firebrick Hot-Blast Stove and its Recent 

Improvements, ix [285], 480 ; The Work of the Blast-Furnaces of the 

North Chicago RoUing-MiU Company, xiv [320], 362 ; Remarks on 

" dirt-troubles " in blast-furnaces, xiv, 863 ; On the torsion -balance, 

xii, 573. 
Gordon & Seal's coal, W. Va., vi, 270. 
Gorringe, Lieutenant-Commander Henry H.: Gift to the Institute of 

specimens from the New York obelisk, x, 67 ; xi, 358. 
Goppert's experiments to produce brown-coal, viii, 192. 
Goshen, Mass., occurrence of tin-ore, i [374]. 
Gothic City, Gunnison County, Colo., ix, 249, 250, 256, 257, 258. 
Gothite and other hydrated iron oxides (see Classification), vi, 536, 

541. 
Gould & Curry silver-mine, Comstock lode, Nev., vii, 47, 53, 74 ; 

viii, 87, 89, 115; xiii, 82. 
Government aid in testing metals used in construction, x, 361-411, 

379, 384, 390, 395, 402, 403. 
Government geological surveys: Catalogue of official reports, vii, 

455 ; Supplement I., viii, 466 ; Supplement II., ix, 621. 
Go wen bore-hole. Black Creek coal-basin, Pa., xi, 147. 
Gowrie coal-mines. Cape Breton, N. 8., xiv, 554, 557, 558. 
Grabill, L. R., The Peculiar Features of the Bassick Mine, xi [18], 

110. 
Grace furnace at Ferrol, Va., Visit to, x [7]. 

Orade of Pig-iron made from Carbonate Ore (Gridley), xii [449], 520. 
Grades, effect on wear of rails, ix, 350, 574. 
Graff, Bennett & Co. : Built second blast-furnace in Pittsburgh, 

viii, 13 ; Visit to works of, viii, 7. 
Grafton, N. H., specular iron-ores, xii [132]. 
Graham & McGavock zinc-mines, Beed Island Creek, Va., v, 85. 
Graham County, Ariz., copper, xv, 26. 
Graham, Dr., investigator of the phenomena of occluded gases in the 

metals, viii, 402. 
Graham Old Banks iron-mine, Wythe County, Va., xii [28, 30], 32. 
Granby, Newton County, Mo. : Lead-works, v, 315, 318, 321, 324 ; 

Silicate mines, iii, 126 ; viii, 167. 
Grand Central gold- and silver-mine, Tombstone, Ariz., x, 335, 337 ; 

xiii, 72. 
Grand Pre, Kings County, N. S., Visit to, xiv [323], 
Grand Prize silver-mine, Red Mountain district, Colo., xv, 261. 
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Grand Rapids, Wood County, Wis. : Bog-ore, viii, 496 ; Kaolin, viii, 
506. 

Grand Tower, Mo. : Coal, i, 226, 232 ; Iron manufacture, iii [389]. 

Granite : About Prescott, Ariz., xi, 288, 289 ; At base of Mesozoic 
formation in Virginia, vi, 252; At Sullivan, Me., vii, 350;. Dis- 
tinguished from syenite, xi, 357, 358, 362, 369; From South 
Wales, xi, 491, 492, 500, 505; Of San Juan County, Colo., xi, 
173, 174, 185 ; Syenitic, of Egypt and the obelisks, xi, 353-379. 

Granite veins in North Carolina, viii, 459. 

Granitone, viii [70]. 

Grant County, N. M., mineral region, x, 424. 

Grant County, W. Va., fossil-ores, xii [140]. 

Grant Hill Iron Works, Pittsburgh, Pa., viii, 15. 

Grant, J. B» & Co.'s Elgin smelter, Leadville, Colo,, Visit to, xi 
[19]. 

Grant smelting works, Denver, Colo., xv [52]. 

Grantham furnaces, Quebec, Can., xiv, 520. 

Granular rocks, classification, viii, 67. 

Granulated blast-furnace slag. Uses of, i, 211 ; ii, 81. 

Grape Creek, Fremont County, Colo., iron-ores, i, 296 ; xiv, 271. 

Grape ville gas-well, Westmoreland County, Pa., xv, 531. 

Grapevine Wash, Southern Utah, ix, 23, 24. 

Oraphic Method of Keeping the Record of Working of a Blast-Furnace 
(Kent), vi [13], 551. 

Graphite: Determination in pig-iron, iii, 42; Effect of the Bessemer 
process on the graphite in pig-iron, ix, 260, 264; Graphitic carbon in 
pig-iron, i, 239 ; In car-wheels, xiv, 797, 919 ; In Chester County, 
Pa., mining and preparation, ix, 731, 732 ; In Hudson's Bay ter- 
ritories, xiv, 696 ; On West flank of the Blue Ridge in North Car- 
olina, vii [83]. 

Graphite mines: Pennsylvania: Windsor, Pennsylvania Graphite 
Company, ix, 731. 

Graphite works at Ticonderoga, Visit to, vii [103]. 

Graphitic variety of anthracite, vii, 213. 

Grass, Simon, discovered copper-ores in Ste. Genevieve County, Mo., 
x, 444. 

Grass Valley, Cal. : California gold-rock, xi, 35 ; Experiments with a 
" natural magnet," xi, 439 ; Gold-deposition, ix, 643 ; Mills, xi, 
40-42, 51, 54. 

Gravel deposits: Distribution of gold, vi, 30, 35, 36; Statistics of 
yield, vi, 93, 

Gravity discharging tanks in silver-mills, xi, 321, 323. 

Gray copper in Carroll County, Md., ix, 35. 

Gray Copper, copper-mine. Globe district, Ariz., xv, 67. 

11 
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Gray, G. H., statement of experiments on milling at the Bobtail mill, 

Colo., xi, 49. 
Gray Rock silver-mine, Mont., xiii, 72. 
Grayson County, Ky., iron-ores, xii [142]. 
Grayson County, Tex., lignites, ix [506]. 
Grayson County, Va.: Copper, ii [128] ; viii [342] ; Geology, v, 83 ; 

Iron and copper sulphides, xiv, 81 ; Iron-ores, viii, 338, 340 ; xii 

[133]. 
Graz, Austria, Analysis of steel made at, i, 164. 
Grease for lubrication, vii, 130, 136, 138. 
Great Basin of the West : Character of, i, 216 ; Geographical position, 

vi, 344 ; Lead-smelting, i, 96 ; Population, vi, 346 ; Silver-smelt- 
ing, i, 217. 
Qreat Blast at Olendon (Clark), vii [233], 266. . 
Great Britain, History of the coal-trade of, xi, 4. 
Great Eastern gold- and silver-mine, Sultan Mountain, San Juan 

County, Colo., xi [170]. 
Great Falls furnace, St. Lawrence County, N. Y., i, 365. 
Great flat lode of Cornwall, Eng., Character of, vi, 381. 
Great limestone formation. Iron-ores of, in Virginia, xii, 22. 
Great Master lode, Blank Range Mountain, N. M., x, 442. 
Great Salt Lake, Utah, less salt than formerly, vi, 346. 
Great Slave Lake, Can.: Hematite, xiv, 691 ; Petroleum, xiv, 696. 
Great Valley, Tenn. and Va., iron-ore deposits, xi, 244 ; xii [138, 

141]. 
Great Whale River, Can. : Hydraulic cement, xiv, 697 ; Molybdenite, 

xiv, 693 ; Silver, xiv, 693. 
Green & Wells, purchasers of antimony-mines, viii, 44. 
Greene County, Pa.: Coal, vi, 445; x, 151, 152, 158, 161 ; xiv, 634; 

Oil-sands, xv, 516. 
Greene County, Tenn. : Brown ores, xv, 178, 196 ; Iron manufacture, 

iii [388]. 
Green Emigrant stamp-mill. Placer County, Cal., i, 47. 
Green Flat gold-mine, Plumas County, Cal., vi, 95. 
Green Hole coal-pits, Chesterfield County, Va., iv, 309. 
Green Lake, Colo., Visit to, xi, 17. 
Green Mountain coal-basin. Pa., xi, 158. 
Green Mountain gneisses, x, 477, 478. 
Green Mountain gold- and silver-mine, Cunningham Gulch, San Juan 

County, Colo., xi [170]. 
Green Pond iron-mine, N. J., ii [316]. 
Greenbrier County, W. Va., fossil-ores, xii [140]. 
Greenfield township, Grundy County, 111., coal, iii [189], 193. 
Greenhorn Range of Sierra Mojada, vii, 22. 
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Greensboro, Rockingham County, N. C, magnetic iron-ore, xii [133]. 

Greensburg Coal Company's mine, Hempfield Township, Westmore- 
land County, Pa., viii, 75 ; xiii, 332. 

Greenstone, viii [70]. 

Greenstone in South Wales, xi, 485, 486; Lake Superior copper- 
region, i, 77, 78; vi, 275; The Mariposa estate, Cal., vi, 162. 

Greenup County, Ky., iron-ores, xii [141]. 

Greenville, Can., intrusive rocks, xi, 495. 

Greenville County, Va., Mesozoic deposits, vi, 229. 

Greenway, Va. : Iron-ore mines, xi, 208 ; Magnetic iron-ores, xii 
'[135]. 

Greenwood Company's coal-mine, Tamaqua, Pa., iv, 56. 

Greenwood furnace, N. Y., iv, 159, 163. 

Gregory mine, Colo., Visit to, xi [10]. 

Gregory No. 1, stamp-mill, Gilpin County, Colo.^ i, 41, 45. 

Gridley, Edward, A Ghrade of Pig-Iron made from Carbonate Ore, 
xii [449], 520; Cast-Iron of Unusual Strength, xii [9], 91. 

Gridley hematite-mine, Dutchess County, N. Y., v, 220. 

Griffin, John, on regulation of blast-furnaces by the revolutions of 
the engine, xi, 510. 

Griffin, Major 8., address at Roanoke meeting, xii [4]. 

Griffith's coal-mine, Somerset County, Pa., xii, 485 [486]. 

Griffiths Creek coal-mine, Marion County, Tenn., xiv, 177. 

Griffith's puddling machine, viii, 357. 

Grittinger cinder-tap, xv, 149. 

Grizzly : In sluices used in hydraulic mining, vi, 45, 51 ; In stamp- 
mills, x,97. 

Grizzly Hill, Nevada County, Cal., gold -deposits, vi, 31. 

Grizzly stamp-mill, Tuolumne County, Cal., i, 46. 

Groddeck, Bergrath von, Letter from, xii, 178. 

Grove Brothers' furnace, Danville, Pa., iv, 210. 

Grove's coal-mine, Clear Run, Somerset County, Pa., xii, 476. 

Grove coal-shaft, Midlothian colliery, Chesterfield County, Va., iv, 
313; V, 148. 

Grove iron-mine, Dillsburg, York County, Pa., v, 133 [135, 141]. 

Grundmann, Professor, experiments at Tarnowitz, Germany, on 
the weathering of coal, i, 286 ; Investigations on the weathering of 
coal, viii, 205, 

Grundy County, 111., coal, iii [189], 190, 191, 193, 194, 198, 200, 201. 

Gruner, Professor Louis, Biographical notice of, by Dr. Egleston, xii, 
126. 

Guadalupe County, Tex., lignites, ix [506]. 

Guadalupe silver-mine, Nueva Leon, Mex., xii [543, 546]. 

Guadalupe smelting-furnace, Nueva Leon, Mex., xii, 541. 
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Guarantee m rail-specificatioDs, ix, 203, 204, 245, 247 ; Guarantee by 
a manafacturer not consistent with a prescribed chemical compo- 
sition, ix, 539, 544, 555. 

Guenyveau on the use of semi-carbonized wood in the blast-furnace, 
vi, 207. 

Gum Spring lead-furnaee^ Morgan County, Mo., y, 321. 

Gumps, with percussion tables, ix, 440. 

Gunnell mine, Colo,, Visit to, xi [10]. 

Gunnison County, Cbl. : Coal, v, 367, 368, 370, 372 ; ix, 250, 251 ; 
Gunnison City, ix, 250 ; Magnetites, xiv, 271 ; The Whopper lode, 
ix, 249. 

Gustin hot-curving machine, viii,. 403. 

Guston silver-mine, Red Mountain district, Colo., xv, 261. 

Gutehoffnungshutte, Sterkrade, on the- Rhine, rail-manufacture, 
iii, 66. 

Guthrie copper-mines, Clifton district, Ariz., xv, 41. 

Guyard, A., monograph on Leadville smelting, x [421]. 

Gypsum : In Egypt, xi, 364 ; In Holston Valley, Va., xii, 28 ; In 
Mesozoic formation in Virginia, vi, 244 ; In the Hudson's Bay 
territories, xiv, 694 : Occurrence in Holston Valley, Southwestern 
Va., V, 91. 

Habirshaw, W. M., method of copper-analysis, xi, 130. 
Hackettstown, Warren County, N. J., iron-mines, ii, 318 ; limestone, 

i, 149. 
Hadfield Steel Foundry Company, SheflSeld, Eng., xiii [234]. 
Hagan*s Peak, Hagan's Lode, Black Range Mountains, N. M., x, 441. 
Hague, A. : On the geological horizon of Lake Valley, N. M., x, 430 ; 

Study of the Eureka district. Lake Valley, N* M., x, 430 ; Study 

of the Eureka district, Nev., x, 421. 
Hague, J. D., On loss of mercury in milling, xi, 48. 
Hague's mining industry. Data from, ix, 88. 
Hahn, O. H. : A Campaign in Railroad District, Nevada, iii [17], 329 ; 

The Smelting of Argentiferous Lead- Ores in Nevada, Utah, and Mon- 

tana, i, 91. 
Haight hematite-mine, Columbia County, N. Y., v, 224. 
Haile gold-mill, Lancaster County, S. C, xiv, 606. 
Haile gold-mine, Lancaster County, §. C, xii [10, 100], 101 ; xv, 769. 
Hair-felt pipe-covering, xv, 618, 620, 624. 
Hale, A. C, President of the Colorado State School of Mines at 

Golden, xi, 22. 
Hale, A. W., Memoranda on the Analysis of Statistics, ix [288], 608. 
Hale & Norcross silver-mine, Comstock lode, Nev., vii, 49, 53, 68, 71. 
Hale's Coal-mine, Clearfield County, Pa., xii, 492. 
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Half-^vay Hcuee silver-mine, Leadville, Colo., xiv, 284. 

Haliburton County, Can., iron, xiv, 532, 

Halifax, Granville County, N. C, hematite, xii f 135]. 

Halifax Iron-works, Nova Scotia, Can., xiv., 641. 

Halifax, N. S,, Meeting, September, 1885, Proceedings, xiv, 309; 
Papers, xiv, 325. 

Hall, Charles C, The Estimation of Mineral Oil in the Presence of 
Other Oils, xi [20], 88. 

Hall, Charles E., classification of rocks in the Philadelphia belt, xii, 68. 

Hall, Professor James : Determination of fossils from peach-bottom 
slates, Pa., xii, 357 ; Geological map of the Eastern United States, 
XV, 469 ; Statement regarding fossitiferous limestone from Mexico, 
xii, 541. 

Hall, W. A., Company, South Africa, xv [397]. 

Hall and Clark, mechanical effects of '* blown-out '^ shots on ventila- 
tion, xiii, 254. 

Hall and Lesley, geological map of the United States west of the Mis- 
sissippi, XV [469], 476. 

Hall and Logan, geological map of Canada, xv [469], 478. 

Hall Valley, Colo., Hematites, xiv [270] ; Metallurgical campaign of 
smelting argentiferous lead-ores, v, 560 ; Whale lode, iii, 352. 

Hall Valley Silver-lead Mining and Smelting Company, iii, 352. 

Hallam, of Swansea, preparation of thin sheets of iron, vii, 91. 

Halle, Saxony, Germany, iron-ores, iii, 371. 

Halleflinta, or orthofelsite rocks, xi, 480, 481, 489, 505. 

Hallet & Co., London, Antimony ore shipped from Arkansas to, viii, 
49, 52. 

Halsbruckner silver-lead mine, Saxony, vi, 543. 

Halsbruckner smelting- works, Freiberg, Saxony, i, 392, 393 ; v {440] ; 
xiv, 579. 

Hamblen County, Tenn., brown ores, xv, 196. 

Hamburg Road zinc-mine. Mine Hill, Sussex County, N. J., v, 581. 

Hamburg silver-lead-mine. Eureka district, Nov., vi, 555. 

Hamilton County, Tenn., coal, xv, 210; Bed fossil-ores, xv, 203. 

Hamilton limestone in Wisconsin, viii, 491. 

Hamilton rolling-mill, Ontario, xiv, 534. 

Hammer at Creusot, The eighty-ton, viii, 560. 

Hammer-scale in the American bloomary process, viii, 541. 

Hammers used in the American bloomary process, viii, 541-543. 

Hammering and rolling steel ingots for rails, compared, i, 1^7, 203 ; 
ii, 305. 

Hammering gold prevents amalgamation, ix, 648. 

Hammering steel preferable to rolling for ingots low in manganese, 
ix, 537, 565. 
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Hammering the loupe formed in the American bloomery process, viii, 
537, 541. 

Hammond, John Hats, Notes of a Vidt to the Cauca Mining District, 
xiii [7], 133 ; Treatment of RebeUioiia Ores in Mexico with Hyposul- 
phite of Lime, xiii [7]. 

Hampe, W. : On the determination of suboxide of copper in the pres- 
ence of metallic copper, viii, 414. 

Hampton City, W. Va., coal, vi, 270. 

Hampton copper-mine. Black Range district, Ariz., xv, 69-72. 

Hancock, Lake Superior, works of the Detroit and Lake Superior 
Copper Company (see Copper-refining), ix, 678, 682 ; Visit to, ix, 4. 

Hancock copper-mine. Lake Superior, i [80]. 

Hancock Co., O., natural gas, xv, 522. 

Handy Hon. Alfred, Address of welcome at Scranton, Pa., meeting, 
February, 1887, xv [Ixxvii]. 

Hand, N. H. & Co., hydraulic mining, in Georgia, ix, 400. 

Handie's Peak. San Juan County, Colo., xi [172, 187]. 

Hanging-Pipe Hot-Blast Oven, Sectional (Wendt), xv [Ixv], 78. 

Hanging Rock district, Ky., iron-ores, xii [141, 143]. 

Hanging Bock district, 0., ^tna Iron-works, ix, 68, 69, 70 ; Use of 
mill-cinder, ix, 13. 

Hanging Rock iron-region, Ohio and Kentucky, ii, 277 ; iii, 379, 386. 

Han-Kow, China, anthracite coal, xv, 113. 

Hanna coal-mine, Somerset County, Pa., xii, 483, 496. 

Hanover, Germany, iron-ores, iii [370], 371. 

Harbor of Montreal, Excursion to, viii, 137. 

Hard coal, vi, 432. 

Hard rails give the faster wear, ix, 247, 341-356, 570. 

Hard rails give the slower wear, ix, 248, 529, 550, 573, 575, 576, 
578. 

Hard-Splint Goal of the Kanawha Valley (Buck) [x], 4, 81, 

Harden, J. A., Remarks on gas-producers, xv, 828. 

Harden, John Henby, An Adjustable Drawing-hoard Trestle, ii [4], 
57 : Chart, Showing the Production of Anthracite Coal in the Lehigh, 
Schuylkill, and Wyoming Regions, Anthracite, Bituminous, and Char- 
coal Pig-iron in the United States, and Petroleum in Pennsylvania, 
from 1820-1876, v [47], 504 ; Imperfections in Surv^ng Instruments, 
vii [227], 308 ; Shaft-Sinking and Salt- Mining at Ooderich, Huron 
County, Ontario, Canada, v [47], 506 ; The Hollenback Shaft, Lehigh 
and Wilkes-Barre Coal Company, Luzerne County, Pa,, v [47], 502 ; 
Remarks on an explosion of fire-damp, v, 159 ; On Shaft-survey- 
ing, vii, 145 ; On successful robbing of coal pillars at Longdate, 
Va., V, 421 ; An instrument for ruling equidistant lines, viii [5]. 
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Harden, J. W., The Lmg- Wall Systetn of Mining, i [26], 300 ; On the 
Wasting of Goal at the Mines, i [30], 406 ; The Brown Hematite Ore- 
Deposits of Sovih Mountain, between Carlisle, Waynesburgh, and the 
Southeastern Edge of the Cumberland Valley, i [15], 136. 

Harden, O. B., Topographical and Geological Modeling, x [241], 264- 

Hardener, objection to terra, ix, 550. 

Hardening of iron and steel, ix, 385, 386. 

Hardin County, 111.-, carbonate iron-ores, xii [143]. 

Hardin County, O., natural gas, xv [522]. 

Hardness of steel : vii, 195, 202, 203, 371 ; Determination of hard- 
ness, yii, 202, 203, 380, 386 ; Method of hardening soft steel, xii, 
316. 

Hardness of steel in relation to wearing-capacity, vii, 202-205, 379, 
381, 386, 388, 392, 398; ix, 210, 247, 248, 340, 343, 345, 349, 356, 
529, 549, 550, 573-^78, 596, 597 ; Vague use of the term hardness, 
ix, 569. 

Hardness of steel rails, xi, 199, 200. 

Harden coal-mine, West Mansfield, Mass., xiii, 515. 

Hardy County, W. Va., fossil-ores, xii [140]. 

Harford County, Md., iron manufacture, iii [384]. 

Harkness on the geology of South Wales, xi, 504. 

Harmon, £. W. : Assays of gold-ores from Marmora, Can., ix, 414. 

Harmon stamp-mill, Eldorado County, Cal., i, 47. 

Harnedsville coal-mine. Pa., xii, 476. 

Harney Peak Mining Company, xiii [232]. 

Harrey gas-well, Butler County, Pa., xiii, 544. 

Harris, Joseph S., The Beneficial Fund of the Lehigh Coal and Naviga- 
tion Company, xii [449], 587 ; Report on the Beading Coal and 
Iron Company's property, x, 147, 161. 

Harris, O. D., owner of the Cornwall copper-mines. Mo., x, 444, 445. 

Harris, Rozier & Co., lease the Ste. Genevieve copper-mines, x, 445, 
447. 

Harrisburg, Pa. : Bessemer practice, i, 88 ; Bessemer works, i, 165, 
204; V, 207; x, 129; Car Manufacturing Company's Works, x, 
124, 134 ; Chain works, x, 135 ; Cotton mill, x, 137 ; Firebrick 
works, X, 136; Industries of, x, 129; Meeting, October, 1881; 
Proceedings, x, 119; Papers, x, 127; Nail works, x, 133; Steam- 
boiler works, X, 136. 

Harrisburg, Southern Utah, ix, 23, 24. 

Harrison & Kellogg, Troy, N. Y. : Manufacture of malleable cast- 
ings, i, 234. 

Harrison County, Tex., lignites, ix [506]. 

Harrison, Mayor Carter H., address at Chicago meeting, xiii [3]. 
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Harrison, R. B., Remarks on a collection of gold crystals from the 
gulches of Montana, viii [278]. 

Harrison Reduction Works, Leadville, Colo., ix, 257; Visit to, xi 
[19]. 

Harrison's mining location, Lake Superior, viii, 232. 

Harry £. coal-mine, Luzerne County, Pa., xv, 640. 

Harsha^v mill, Southern Ariz., description of ores and of the mill, 
details of working, product and cost, xi, 92-101, 321. 

Hart County, Ky., iron-ores, xii [142]. 

Hart, Edward, An Analysis of a Specimen of Silver- Oray or Olazylron, 
V [17], 146 ; The Action of Dilute Adds on Certain Varieties of Fused 
Sulphide oflron, xv [Ixv], 108. 

Hart tunnel, Riverville, Va., iron-ores, xi, 206. 

Hart, W. R.: Discussion of Steel Rails, ix, 652: History of the De- 
signing and Manufacture of the Ashbel Welch Rail Section, ix, 
552. 

Hartman, John M., Improved Tuyere and Pipe, vii [115], 162; Notes 
on Fire- Brick Stoves for Blast-FumaceSy vi [5], 463 ; Notes on the 
Blast-Fumade^ viii [278], 404; Regenerative Stoves j A Sketch of 
Their History and Notes on Their Rre, viii [3], 53; Discussion of hot- 
blast stoves at the Edgar Thomson furnaces, x, 497 ; Remarks in 
discussion of Mr. Kennedy's paper on blast-furnace working, viii, 
354; On no-bosh furnace, xiii, 501, 503, 504. 

Hartmann's process for the extraction of gold and silver, xiii, 88. 

Hartz jigger for coal-washing, ix, 471. 

Hartz jigs at Deloro, Can., xi, 193. 

Hartz, Germany: Bricks made in, i, 209; Furnace construction, i, 95, 
106 : Ore-dressing works, v [440], 

Harvard Law School, Cambridge, Mass., xv, 818. 

Harvard University, Cambridge, Mass., v [184] ; Visit to, i, 30 ; xi, 
223. 

Hasard Collieries, Micheroux, Belgium, ii, 203; Provision for the 
health and comfort of the miners, iii, 218; Transportation by 
moving chain, ii, 203. 

Haskill oil-well, Smethport, McKean County, Pa., vii, 322, 324, 325. 

Hastings County, Ontario, Can., iron, xiv, 527, 531 . 

Haupt, Prof. Lewis M., Technical Education, v [49], 510. 

Haute Marne, France, iron-ores, iii, 367. 

Hawk coal-mine, Jefferson County, Pa., xiv, 28. 

Hawk's Nest, W. Va. : Coal-mine, viii, 268 ; Visit to, x, 8. 

Hawkey e shaft, Marmora gold-mines, Ontario, Can., ix, 412. 

Hawkins fan. Efficiency of, x, 483, 486. 

Hawley, Mass., magnetic iron-ore, xii [132]. 

Hawley salt-well, Goderich, Can., v, 506 ; vi, 135. 
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Hay Steel for Glasgow, Mo., bridge, viii, 393 ; viii, 19. 

Hay's coal-mine, Somereet County, Pa., xii, 482. 

Hays, Henry B. & Bro., Visit to coal-mine of, viii, 8. 

Hays, William B., Grant Hill Iron Works, built in Pittsburgh, in 

1821 by, viii, 15. 
Haycock iron-mine. Province of Quebec, Can., xii, 193 ; xiv, 522. 
Hayden, F. V., Greological reports, vii, 506 ; Survey, discontinued on 

the establishment of the United States Geological Survey, x, 412. 
Haymaker gas- well, Murraysville, Pa., xiv, 668. 
Hazel Dell stamp-mill, Tuolumne County, Cal., i, 46. 
Hazelton coal-basin. Pa., xi., 146, 158. 
Hazelton, Luzerne County, Pa. : Bore-hole, v, 308 ; Excursions in 

vicinity of, iii, 10 ; Meeting, October, 1874 ; Proceedings, iii, 8 ; 

Papers, iii, 152. 
H. D. silver-mine, Leadville, Colo., xiv [186]. 

Head Center gold and silver-mine, Tombstone, Ariz., x, 335, 338, 342. 
Head of rail: Chanute head, ix, 360, 367, 585; Width, contour and 

angle, ix, 367, 369, 585. 
Headlight copper-mine, Adams County, Pa., xii, 89. 
Heald & Cisco's centrifugal pump used for the drainage of a flooded 

ore- pit, vi, 174. 
Health of miners (see Hygiene of mines), viii, 97. 
Hearth of blast-furnace, iv, 101, 178 ; Partial reconstruction while in 

blast, V, 92. 
Heat : Accidents caused by heat in the Comstock mines, viii, S6 ; Effect 

on friction of lubricated journals, vii, 133; Increase of heat in depth, 

vii, 46, 69, 74; Radiation of heat from blast-furnaces, vii, 60; 

Transmission through trap-rock, vii, 63. 
Heat and combustion. Industrial researches on, iv, 248. 
Heat-calculations : Of the combustion of anthracite, xi, 466 ; Of the 

combustion of generator- or producer-gas, xi, 297, 299, 300, 3l3, 

468; Of the combustion of hydrocarbons, xi, 453, 463-470; Of 

the combustion of illuminating gas, xi, 312 ; Of the combustion of 

water-gas, xi, 312. 
Heat in the blast-furnace process, Consumption of (translation of article 

by Akerman), i, 426. 
Heat of the Comstock Lode (Church), viii [285], 324. 
Heat of the Gomsloch Mines (Church), vii [8], 45. 
Heat-production and requirement : At Cedar Point Furnace, v, 618 ; 

In anthracite blast-furnaces, iii, 163, 337. 
Heat'Requirenhent and Oas- Analysis at Cedar Point Furnace, Port Henry, 

N. Y. (Witherbee), V [49], 618. 
Heath, Robert, M. P., North Staffordshire iron producer, viii, 336. 
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Heating (regenerative) furnaces : At the Edgar Thomson Steel Works, 
Pittsburgh, cost, vi, 523 ; Economy of fuel and iron in, iv, 82 ; Re- 
heating furnace (Sweet's), iii, 215. 

Heating-gas : (see Gas-producers), Taylor's producer, ix, 309* 

Hebron, Me., occurrence of tin-ore, i, 373 [374]. 

Hecla iron-mine, Chaffee County, Colo., xiv, 271. 

Hecla iron-works, Brooklyn, N. Y., Visit to, xiii, 606. 

Hedley, B. R., method of copper analysis, xi, 130. 

Hedw'ick's claim, Calaveras County, Cal., gold-deposits, vi, 94. 

Heft, Germany, Bessemer practice, i, 88. 

Height of blast-furnaces, determination of limit, i, 133 ; v, 64, 330, 
353. 

Height of rail in relation to weight and speed of engines, ix, 579. 

Heinbach's coal-mine, Somerset County, Pa., xii, 482, 496. 

Heine Safety-Boiler (Meier), xiv [594], 941. 

Heinemeyer coal-mine, Somerset County, Pa., xii, 496. 

Heinrich, Oswald J., An Account of an Explosion of Fire-Damp at the 
Midlothian Colliery^ Chesterfield County, Virginia,v [11], 148; Deep 
Borings with the Diamond Drill [Supplementary Paper], iii [6], 183 ; 
Progress of the Ammonia Process for the Manufadure of Soda, xiii 
[297], 371 ; The Diamond Drill for Deep Boring Compared ivith 
other Systems of Boring, ii [13], 241 ; The Industrial School for 
Miners and Mechanics at Drifton, Luzerne County, Pa,, ix [285], 
390; The Manhattan Salt-Mine at Ooderich, Canada, vi [15], 125; 
The Manufacture of Soda by the Ammonia Process, vii^233], 294 ; 
The Mesozoic Formation in Virginia, vi [20], 227 ; The Midlothian 
Colliery, Va,, i [28], 346 ; The Midlothian, Virginia, Colliery, in 
1876, iv [21], 308 ; What is the Best System of Working Thick Coal 
Seams f ii [8], 105; Remarks on Alabama coal and iron, ii, 158; 
On anthracite coal-mining in Schuylkill County, Pa., v, 418, 422 ; 
On "shoots of ore," ii, 324; On sulphur in coals, ii, 278; On the 
mineral resources of Southwestern Virginia, viii, 344. 

Heinrich, Oswald J., Biographical notice of, xiv [593], 784. 

Helen iron-ore, Hocking Valley, O., x, 81. 

Helena, Ala., Excursion to, vii, 8. 

Helena coal-mine, Cahaba field, Ala., xv, 194. 

Hellertown, Northampton County, Pa., furnaces, xv, 167 [168]; 
Iron-mines, iii, 416 ; Alteration of limestone to carbonate of iron, 
iii, 417. 

Hematite (see also Iron-ores): Deposits of the Cumberland Valley, 
iii, 410 ; Of Cranston, R. I., vi, 227 ; Of James County, East 
Tenn., x, 480; Of Mexico, vi, 404, 408; Of South Mountain, Pa., 
i, 136 ; Of the United States, iii, 380. 
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Hematite-mines of Northampton County, Pa., shaft-surveying, vii, 

139. 
Hematite of Franklin Gounty, Vt (Brainerd), xiii [599], 689. 
Hematite or Specular iron-ores : Of Alabama, xi, 239, 243 ; Of Middle 

James River, Va., and Lake Superior, xi, 201-216. 
Hematite Ore-Mines and Blast-Furnaces East of the Hudson River 

(Lewis), v [17], 216. 
Hematite-mining at Manhattan mine, Sharon Station, N. Y., per- 
centage of the different expense accounts, vi, 172. 
Hemixen, Belgium, copper works, xiv, 98 et seq, 
Hemenway & Co.'s copper-smelting works at Galdera, Chili, vii, 

445. 
Henderson, C. Hanford, The Copper-Deposits of South Mountain, xii 

[10], 85; Analyses of rocks from South Wales, xi, 495, 496. 
Henderson's coal-mine, Buffalo Township, Washington County, Pa., 

viii, 75. 
Henderson's process of copper-extraction, x, 11. 
Hendricks copper-mine, Bisbee district, Ariz., xv, 59. 
Hendricks ditch, Butte County, Cal., vi, 62. 
Hendy's feeder and breakers, x, 97 ; xi, 93, 102, 103. 
Henrico County, Va., Mesozoic deposits, vi, 229, 230. 
Henry Clay ore-bank, Cumberland County, Pa., i [136]. 
Henry colliery, Kingston County, Pa., xv, 640. 
Henry hematite-mine near Bennington, Yt, y, 228. 
Henry, Prof. Adolph, Note on the Manufacture of Forged Iron Wheels, 

ArbelTs Process, v [17], 161. 
Henwood, W. J., experiments with reference to the electric activity 

of ore bodies, xiii, 421. 
Henwood, on temperature of mines in different rocks, viii, 114. 
Heraclitus, a maxim quoted, viii, 289. 
Hercules metal, xiv, 494. 

Hercules powder, used in Lake Superior copper-mines, viii, 417. 
Hermit Hill stamp-mill, Sweetwater district, Wyoming, i, 49. 
Hermosa mine. Southern Ariz., character of ores, xi, 92. 
Hernaman, J.: Assays of gold-ores from Marmora, Can., ix, 413. 
Herold coal-mine, Connellsville, Pa., xiii, 332. 
Heron Bay gold and silver-mine. Lake Superior, v, 475. 
Herrick, J. A., An Improved Universal Suspended Hydraulic Lift, vii 

[233], 303 ; Improvements in the Appliances for Venting Molten Steel 

from, a Casting-Ladle or Shoe, vii [9], 13 ; The Eighty- Ton Hammer 

at Oreusot, viii [285], 580. 
Herring stamp-mill, Morro Velho mines, Brazil, i, 49. 
Herzog copper-mine, Ste. Genevieve County, Mo., x, 445. 
Heslep stamp-mill, Tuolumne County, Cal., i, 46. 
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Hess copper-miDe, Adams County, Pa., xii [89]. 

Hewitt, Abram S., A Century of Mining and Metallurgy in the United 

States, V [9], 164 ; On the advantages of Alabama for iron-making, 

iv, 247 ; Relative position of coal and iron deposits in the United 

States, i. 38. 
^Hibcrnia iron-mine, N. J., ii [316] ; xiv, 904. 
Hibernia silver-mine, Leadville, Colo., xiv [288]. 
Hickman County, Tenn., brown-ores, xv, 208. 
Hickman Eun Junction, Pa., Visit to coke works at, viii [8]. 
Hickory gas-well, Washington County, Pa., xiv [437] ; xv, 516, 518, 

532, 539. 
Hicks, Dr. Henry, on the geology of South Wales, xi, 480, 488, 490, 

493, 503-505. 
Hidden Treasure gold- and silver-mine, Arrastre Gulch, San Juan 

County, Colo., xi [170]. 
High Bridge, Ky., Visit to, xii, 456. 
High explosives in the blast-furnace (see also Explosives), ix, 45-48, 

63, 67 ; X, 206. 
High Percentage of Lime in Lead-ShafirFurnaee-Slags (Schneider), xi 

[20], 56. 
Highland Chief silver-mine, Colo., xiii [72]. 
Highland Mary gold- and silver-mine, Cunningham Gulch, San Juan 

County, Colo., xi [170], 173. 
Highland stamp-mill, Shasta County, Cal., i, 48. 
Hill, Albert^., The Management of Structural Steel, xi [222], 248; 

Remarks on physical and chemical tests of steel, xiii, 145 ; Inves- 
tigation on the cause of the fracture of the beam-strap of the 

steamer '' Kaaterskill," xi, 268. 
Hill, Frank A., Oeology and Mining in the Northern Anthracite Coal- 

Fietd of Pennsylvania, xv [Ixxviii], 699. 
Hillman coal-bed, Luzerne County, Pa., v, 502 ; xi, 149, 150 ; xv, 

640, 641 [703]. 
Hills, F. C, English patent for water-gas granted to, viii, 296. 
Hillsdale hematite-mine, Columbia County, N. Y., v, 224. 
Hillsville, Carroll County, Va., gneiss, ii, 127. 
HiMROD, Charles, Some Things that Influence the Production of Car- 

bonic Add in the Blast-Furnace, v [17], 197. 
Hinton coal-mine, Evanston, Wyom., iv, 302. 
Hirnhain, Abb^, on the divining-rod, xi, 423. 
History and tonnage of 64 rails examined by Dr. Dudley, ix, 332- 

338. 
History, Geognostical, of the metals, i, 331 ; ii [58]. 
History of the Bessemer Manufacture in Am^erica (Hunt), v [10], 201. 
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History of the discovery and development of the silver-sandstone dis- 
trict of Utah, ix, 30, 31. 
History of the Relative Values of Gold and Silver (Raymond), iii [16], 

426. 
Hitchcock and Blake, geological map of the United States, xv [469], 

481. 
Hitchcock, Professor C. H., The Orystalline Rocks of Virginia Com- 
pared with Those of New England, x [241], 477 ; The Geological Map 
of the United Stcdes, xv [Ixxi], 466 ; The Geological Position of the 
Philadelphia Gneisses, xii [10], 68 ; Remarks oU the New Hamp- 
shire gold-ores, viii, 367 ; On the extent of the Western Bitumi- 
nous Coal Basin, ix, 496. 

Hitchcock, Edward, geological map of the United States, xv [469], 
471. 

Hitchcock, Wilson & Co., work the Ste. Genevieve copper deposit, 
X, 446. 

Hochelaga iron-works. Province of Quebec, Can., xiv, 622. 

Hocking Valley, O. : Analysis of black-band ore, x, 81; Brown-ores 
and clay-iron-stone, xii [143] ; Coal, ii, 273 ; iii, 385 [387], 409 ; 
vii, 313 ; Coking properties* of coal, vii, 315 ; Cost of mining, vii, 
314; Iron -district, vii, 313; xv, 764; Lack of water, vii, 316; 
Progress in the last five years, vii, 313; Use of mill-cinder in blast 
furnaces, ix, 13. 

Hodge-grinde at Lake Superior copper-mills, viii, 431, 437, 438. 

HoDOES, A. D., Jr., Note on the Occurrence of Nickel and Cobalt in 
Mexico, xiii [599], 657; The Process Used at the Comstockfor Refin- 
ing' Coppery BvMion from the Amodgamation of Tailings, xiv [695], 
731. 

Hoefer^s Method of Determining Faults in Mineral Veins (Raymond), x 
[241], 466. 

Hoerder Bergwerks- und Hiittenverein, Westphalia, rail-manufacture, 
iii, 68. 

Hoesch (German), steel rails, Analysis of, xi, 200, 201. 

HofTxnan, Prof. A. W., on the ammonia-soda process, vii, 295. 

HofTman, J. R., Remarks on the waste in coal-mining, i, 57. 

Hoffman's coal-mine, Somerset County, Pa., xii, 477 [484, 488]. 

HofTman' 8 process for the lixiviation of silver-ores, xiii, 85. 

Hogan, Patrick, discoverer of silver vein on Jarvis's Island, Lake Su- 
perior, viii, 230. 

Hohebirker silver-lead mine. Saxony, vi, 543. 

Hoisting : Accidents in hoisting at the Comstock mines, viii, 93 ; Ex- 
penses at the Allouez copper-mine. Lake Superior, vi, 297. 

Hokendauqua, Pa.: Excursions to, iii [14], xv [Ixviii]; Iron manufac- 
ture, iii [383] ; Thomas Iron Company, iv, 221 ; xv, 166, 168, 625. 
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Hokessin, Del., Kaolin clay, vi, 190. 

Holbrook's stamp-milly Gilpin. Coanty, Colo., i, 41. 

HoUenback Shaft of the Lehigh and Wilkes-Barre Ooal Company, Luzerne 
County, Fa. (Harden), v [47], 502. 

HoLLET, Alexander L., Notes on the Iron- Ore and Anthracite Coal of 
Rhode Island and Massachusetts, vi [13], 224 ; Notes on the Salis- 
bury, Connecticut, Iron-Mines and Works, vi [12], 220 ; Notes on the 
Siemens Direct Process, viii [284], 321 ; On RaU-Pattems, x [283], 
360; On the Use of Natural Oas for Puddling and Heating, at 
Leechhurg, Pa, ; iv [6], 32; Recent Improvements in Bessemer Ma- 
chinery, ii [12], 263 ; Rolling vs. Hammering Ingots, i [18], 203 ; 
Some Pressing Needs of our Iron and Steel Manufacture, iv [9], 77 ; 
Tests of Steel, ii [8], 116 ; TTie InadeqiuUe Union of Engineering Sci- 
ence and AH, iv [18], 191 ; The Pernot Furnace, vii [227], 241 ; 
The Strength of Wrought-Iron as Affected by its Chemical Composi- 
tion, and by its Reduction in Rolling, vi [20], 101 ; The Tessie Gas- 
Producer, viii [5], 27 ; The United States Testing-Machine <xt Water- 
town Arsenal, vii [226], 256; Three-High Rolls, i [26], 287 ; Wash- 
ing Phosphoric Pig-Iron for the Open-Hearth and Fuddling Pro- 
cesses at Krupp^s Works, Essen, vm\lM'], 156; What is Steel f iy 
[16], 138; Remarks on a casting ladle, vii, 15; On annealing 
spiegeleisen, iii, 424; On a specimen of iron found under an 
Egyptian obelisk, viii, 278 ; On a water-pressure blowing-engine, 
vii, 345; On blast-furnace hearths and in-walls, iv, 186; On Dr. 
Dudley's papers on steel rails, vii, 377 ; On endurance of iron rails, 
V, 114, 115, 116; On ferro-manganese, vi, 193; On improved Bes- 
semer plant, iv, 155 ; On the law of fatigue and refreshment of 
metals, viii, 403 ; On the nomenclature of iron, v, 313, 314 ; On 
the Wheeler process of combining iron and steel, vii, 81 ; On the 
Wickersham process of refining pig-iron, i, 328 ; Presentation of a 
testimonial to, viii, 8. 

Hollcy, Alexander L., Address on the Life and Work of, by R. W. 
Raymond, xi [20] ; HoUey Memorial, Report of committee on, xi, 
20 ; Holley Monument and Memorial Volume, xi [222]. 

Holley memorial session at the Washington meeting, x, 238. 

Holley, Governor A. H., Hospitality at Lakeville, vi, 17 ; Opening 
address at the Amenia meeting, vi, 10. 

Holley Manufacturing Company, visit to cutlery works, vi [17]. 

Hollcy* s Bessemer converter-bottom, iv, 134; General improvement 
in Bessemer plant, v, 214 ; His ports for Pernot furnace, ix, 48 ; 
His rail-sections compared with Sand berg's, ix, 603. 

Holly, Birdsill, System of steam-distribution invented by, xii, 633. 

Holman stamp-mill, Gilpin 'County, Colo., i, 41. 

Holmes coal-bed, Pottsville basin. Pa., xi, 141 etseq. 
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Holmes County, O., carbonate iron-ores, xii [141]. 

Holston Valley, Va., salt and gypsum, v, 91 ; vii, 299 ; xii, 28. 

Holt & Snyder's coal-mine, Nuttallburg, Va., viii, 268. 

Holyhead, Heavy blasts at, vii, 268. 

Homestake gold- and silver-mine, Prescott, Ariz., xi [290]. 

Homestake gold-mine, Black Hills, Dak., x, 466-468, 470-473. 

Homeward-bound silver-mine. Southern Utah, ix [23]. 

Home wood, Pa., natural gas, xv, 509, 618. 

Homogeneity and uniformity of wrought-iron and steel compared, 
viii, 361. 

Hormgeneity of Open-Hearth Steel (Campbell), xiv [319], 358. 

Honeybrook coal-mine, Beaver Meadow, Pa., xi, 158. 

Honeycomb stamp-mill, Shasta County, Cal., i, 48. 

Honeyman, Rev. D., Eemarks on the glacial phenomena of Nova 
Scotia, xiv [319]. 

Hooda stick, xi, 439. 

Hooker, W. A., Notes on Mining in Ocucaca, xv [Ixiv], 13. 

Hoo-nan, China, anthracite coal, xv, 113. 

Hooper's slime-washing machine, viii, 152. 

Hoopes & Townsend, Philadelphia, Pa. : Experiments on the flow of 
metals, ix, 672 ; Gas-producer, xi, 297-300. 

Hoosac mountain. Decayed rocks of, iii, 187. 

Hoosac silver-mine. Eureka district, Nev., vi, 351. 

Hoosac tunnel, iii [240], 242, 244 [245, 264, 267], 419 ; Excursion to, 
i, 30. 

Hoover coal-mine, Jefferson County, Pa., xiv, 28. 

Hope Society of Tipton, preparation of thin plates of iron, vii, 92. 

Ho-peck-Tsung-ho, China, bituminous coal, xv, 113. 

Hopeful silver-mine. Lake Valley, N. M., x, 431, 439. 

Hopewell zinc-works, Washington County, Mo., v, 426. 

Hopkirk's mining location. Lake Superior, viii, 232. 

Horde, Germany, Manufacture of magnesia at, xiv, 458. 

Horicon Iron Company's Works at Ticonderoga, Visit to, vii, 103. 

Horizontal sections of a blast-furnace. Method of determining, iii, 106. 

Hornblendic granite, xi, 369. 

Hornblende in syenitic granite of New York obelisk, xi, 372, 374. 

Horn-silver in sandstones of Southern Utah, ix, 26. 

Horn-silver silver-mine, Beaver County, Utah ; xi, 118 ; xiii, 72 ; Zinc- 
plant, XV, 648. 

Hornos del Norte Copper Works at Caldera, Chili, vii, 445. 

Horsebacks in coal-mines caused by streams, iv, 114. 

Horse-shoe copper-mine, Clifton district, Ariz., xv, 36, 38. 

Horse-thief basin, San Juan County, Colo., xi, 174. 

Horton iron-mine. Sylvan Lake, Dutchess County, N. Y., v, 218. 
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Hosack Run ore-bank, South Mountain, Fa., i [138]. 

Hot-blast (see also Blast-furnaoe): Action of, v, 56 ; Effect on chill- 
ing properties of iron, v, 77, 79, 81 ; Effect on heat in hearth of 
blast-furnace, yiii, 405; Hot-blast used in the American bloomarj 
process, viii, 523. See also Superheated blast. 

Hot'Blagty vdth an Eacpkmation of its Made of Action in Iron-Fumaees of 
Different Capacities (Bell), v [9], 56. 

Hot-blast oven, sectional hanging-pipe, xv, 78. 

Hot-blast stoves : Comparison of Whitwell's and iron-pipe stoves, ix, 
483, 486, 488, 489, 493, 494 ; Proper construction, i, 135 ; ii, 73 ; 
Siemens-Cowper-Cochrane stoves, vi, 465 ; viii, 53, 348 ; x, 495 ; 
Suspended (Weimer's), iv, 208; Whitweirs fire-bri^ck stoves, iv, 
372, 378 ; v, 80, 346. 

Hot-Blast Stoves at the Edgar Thomson Furnaces, *'D" and " E" (Ken- 
nedy), X [124], 495. 

Hot mines, i, 358 ; vii, 45 ; viii, 331, 332. 

Hot spring deposits of San Juan County, Colo., xi, 180. 

Hot Springs County, Ark., magnetic iron-ores, xii [134]. 

Hot Springs of Yellowstone Park, xi, 181, 182. 

Hot Springs, Bed Mountain district, Colo., xv, 260. 

Hot Springs, Saguache County, Colo., hematite, xiv, 268. 

Hot-straightening of rails, viii, 403; ix, 211, 240, 535. 

HoTCHKiss, Major Jed., The Coals of the Lower Measures or Conglom- 
erate Group in the Virginias, xii [9] ; The Iron- Ores of the Virginias, 
West of the Archcean or Eastern Blue Ridge, xii [9]. 

Hotel Louise, Miner's Home, Belgium, iii, 218. 

Houghton County, Mich.; Copper-ores, i, 76; v, 584; viii, 410; 
Iron-ores, iv, 219. 

Houghton iron-works, Ontario, Can., xiv, 531. 

Houghton, Mich., Session of summer school of practical mining, ix, 

Houston iron-mines, Botetourt County, Va., xii, 21 ; xiv [79]. 

Howard County, Md., iron manufacture, iii [384]. 

Howe, A. H., analysis of Chateaugay magnetites, ix, 81. 

Howe, Henry M., A Direct Process of Copper-Smelting, vii [115], 442 ; 
A Suggested Cure for Blast-Furnace Chills, xi [221], 450; A Sys- 
tematic Nomenclature for Minerals, xii [176], 238 ; BlaM-Fumace 
Economy, iii [17], 332 ; On Comparative Efficiency of Fans and Posi- 
tive Blowers, x [238], 482 ; The Attainment of Uniformity in the 
Bessemer Process, xv [Ixiii], 340 ; The Contraction of Iron under 
Sudden Cooling, xiv [320], 400; The Nomenclature of Iron, v [44], 
515 ; T%e Patience of Copper and Silver as Affected by Annealing, 
xiii [599], 646 ; Thoughts on the Thermic Curves of Blast-Fumaces, 
V [21], 330 ; Ihoo New Processes for the Extraction of Nickel from its 
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Hove, Henry M. — Continued. 

Ores, ix [5], 6 ; Eemarks in discussion of Mr. Grabill's paper on 
The Peculiar Features of the BassicJc Mine, xi, 119 ; On annealing 
spiegeleisen, iii, 424; On Bessemer plants, xiii, 707; On Clapp* 
Griffiths process, xiv, 929, 934 ; On continuous regenerative fur- 
naces, xiii, 712, 713 ; On decomposition of sulphurets in roasting 
silver-ores, xii, 294 ; On gold-mining in Nova Scotia, xiii, 668 ; 
On hot mines, i, 358 ; On steel rails, vii, 382. 

Howe, H. M., and Eustis, W. E. C, Contributions to the Metallurgy 
of Nicked and Copper, x [241], 305. 

Howell furnace, comparison with Stetefeldt, xiv, 341. 

Huajuapam, Mex., coal-beds, xv, 19. 

Hubbard, Dodge County, Wis., fossil ore, xii [140], 

Huddle iron-mine, Cripple Creek, Va., xii [28], 36. 

Hudson Iron Company's hematite-mines, Berkshire Coqnty, Mass., v, 
235; Visit to, vi [17]. 

Hudson kiln for roasting iron-ores, ix, 305. 

Hudson River, N. Y., ice industry, xi, 351. 

Hudson River Ore and Iron Company, Burden Station, N. Y., Visit 
to property of, xii, 180. 

Hudson River Spathic Iron Ore Company's mines, Oakhill, Columbia 
County, N. Y., iv, 339. 

Hudson's Bay territories. Mineral resources of, xiv, 690. 

Hudson's Strait, Can., Graphite, xiv, 696; Magnetite, xiv, 691; 
Mica, xiv, 696. 

Huffman coal-mine, Jefferson County, Pa., xiv, 28. 

Hughes, Professor, on the Geology of South Wales, xi, 505. 

Hugus coal-mine, Somerset, Pa., xii, 487, 494. 

Hukill oil-well, McKean County, Pa., vii, 325, 326. 

Hulings oil-well, McKean County, Pa., vii, 325. 

Hull blast-furnace, Ottawa, Quebec, Can., xiv [519]. 

Humboldt copper-mine, Clifton district, Ariz., xv, 34. 

Humboldt County, Nov., silver, iii, 206 ; vi, 344. 

Humboldt gold- and silver-mine. Engineer Mountain, San Juan 
County, Colo.,xi [170], 

Humboldt silver-mine, Eosita, Custer County, Colo., vii, 21, 25. 

Humboldt Manufacturing Company in Kalk, Germany, iron percus- 
sion-tables, ix, 442. 

Humboldt- Pocahontas Vein, JRosita, Colorado (Clark), vii [7J, 21. 

Humbug silver-mine. Calico, Cal., xv [723], 724. 

Humphreys, M. S., manager of Peunsylvania Bureau of Industrial 
Statistics, xi, 155. 

Hum's coal-mine, Jeiferson County, Pa., xiv, 28. 

Hungary, Lignite in, iii, 369, 370. 

12 
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Hunt, Alfred K, Soft Steel for BoHer-Plates, xiv [594], 826 ; Same 
Notes and Teds of an Open-Hearth Steel Charge made for Boiler- 
Plates, xii [176], 311 ; The Colorimetric Determination of Carbon in 
Steehy xii [179], 308 ; The Estimation of Manganese in Iron and Steel 
by the Cohr-Afethod, xv [Ixv], 104 ; Remarks on DetermiDation of 
mangaoese in spiegel, xii, 303 ; On methods for estimation of man- 
ganese and phosphorus in iron and steel, xiv, 379. 

Hunt and Doaglas copper-process, i, 258; iii, 394; iv, 327; x, 12, 16, 
23, 27. 

Hunt and Douglas process for the extraction of gold and silver, xiii, 88. 

Hunt, F. F., method of copper-aoaljsis, xi, 131. 

Hunt Ljman Iron Company's furnace, Litchfield County, Conn., v, 
231. 

• 

Hunt, Robert W., A History of the Bessemer Afanufacture in America, 
V [10], 201 ; The Clapp and GHffiths Process, xiii [596], 753 ; xiv 
[13], 139 ; The Worthington Compound Duplex Pressure- Pump, ai the 
Bessemer Works of the Albany and Rensselaer Iron and Steel Com- 
pany, Troy, N. Y., iv [25], 317 : Presidential address at Roanoke 
meeting, xii, 4 ; Remarks at Cincinnati meeting, xii, 448, 455 ; 
On Bessemer plants, xiii, 706, 707 ; On improved Bessemer plant, 
iv, 156 ; On steel rails, vii, 357 ; ix, 534 ; On temperature of mines, 
viii, 114, 115; On the American workingman, xii, 599; On the 
basic process, xii, 269 ; On the Clapp-Griffiths process, xiv, 932 ; 
On the death of James Park, Jr., xii [10]. 

Hunt, Dr. T. Sterry, An Electrical Furnace for Reducing Refractory 
Ores, xiv [319], 492 ; A New Ore of Copper and its Metallurgy, iv, 
325 ; Biographical Notice of Professor Benjamin Silliman, xiii [595], 
782 ; Coal and Iron in Alabama, xi [219], 236 ; Note on the Apatite 
Region of Canada, xiv [319], 495; On the Decayed Rooks of the 
Hoosac Mountain, iii [13], 187 ; On the Extraction of Bismuth from 
Certain Ores, i [23], 260 ; On the Hunt and Douglas Copper Pro- 
cess, i, 258 ; On the Occurrence of Tin Ore at Winslow, Maine, i [29], 
373; The Apatite Deposits of Canada, xii [449], 459; The Coal 
and Iron of the Hocking Valley, Ohio, vii [226], 313 ; The Coals 
of the Hocking Valley, Ohio, ii [13], 273; The Cornwall Iron-Mine, 
and Some Related Deposits in Pennsylvania, iv [20], 319 ; The Go- 
derich Salt-Region, v [45], 538 ; TTie Geognostical History of the 
Metals, i [28], 331 ; The Geology of the North Shore of Lake Superior 
(Supplementary Note), ii [4], 58 ; The Hydro-Metallurgy of Copper, 
and its Separation from the Precious Metals, x [4], 11 ; The Ore 
Knob Copper Mine and Some Related Deposiis, ii [9], 123; The 
Origin of Metalliferous Deposits, i, 413 ; Introductory remarks at 
the Philadelphia meeting, vi, 18 ; Remarks at Montreal meeting, 
viii, 133 ; On action of blast-furnace cinder on lime, ii, 88 ; On 
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Hunt, Dr. T. Sterry — Continued. 

allotropic differences in fuels, ii^ 157 ; On Hocking Valley district, 
XV, 754 ; On iron-deposits of the Paleozoic basin along the great 
Appalachian Valley, iii, 417; On iron-ores of Southeastern Ohio, 
iii, 408; On malleable cast-iron, i, 237, 238; On Maynard's gold 
specimen, viii [284], 451; On natural gas in Canada, xiii, 782; 
On nickeliferous ores, ii, 101 ; On South African diamonds, ii, 143, 
144; On tests of steel, ii, 122; On the American bloomary, viii, 
515; On the brown-hematite-deposits of the Great Valley, iii, 417; 
On the carbonite or so-called natural coke of Virginia, iii, 458 ; 
On the direct process of iron manufacture, ii, 198 ; On the geology 
. of South Wales, xi, 480, 481, 484, 490, 495, 501, 505; On the Lake 
Superior rocks in Pennsylvania, vii, 333 ; On the magnetic iron- 
ores of New Jersey, ii, 324 ; On the magnetites of Clifton, N. Y., 1, 
370 ; On the nickel -deposits of Orford, Can., vi, 213 ; On the Ore 
Knob copper-mine, iii, 397 ; On the origin of clays, vi, 188 ; Recep- 
tion to members of Institute, viii, 134. 

Hunt's method of determining the porosity and specific gravity of 
coke, xii, 112. 

Huntelite of Silver Islet, viii, 236, '279. 

Hunter, Messrs., Fuel-changes at the Moselem furnace by, viii, 169. 

Hunter stamp-mill, Tuolumne County, Cal., i, 46. 

Huntingdon County, Pa. : Iron manufacture, iii [384] ; Iron-ores, iii 
[378] ; xii [140, 141]. 

Huntsville, Ala., kaoline, xii [145]. 

Huntzinger's ore-bank, Cumberland County, Pa., i [136]. 

Hurd iron-mine, Morris County, N. J., ii, 320 et aeq, 

Hurd's stamp-mill, Gilpin County, Colo., i, 41. 

Hurdy-gurdy wheel used in hydraulic mining, vi, 88. 

Huron County, Ontario, Can., salt deposits, v, 506, 557. 

Huronian gold-mine, Ontario, Can., xiv, 693. 

Huronian ores of Wisconsin, viii, 491. 

Huronian period, Iron-ores of, xii, 134, 161. 

Huronian rocks : In the Atlantic area, x, 478, 480 ; In Virginia and 
on Lake Superior compared, xi, 202-204; In Wisconsin, viii, 483, 
486; Mineral deposits in, i, 335; ii,58; Of the South Mountain, 
Pa., and Lake Superior, vii, 334, 337, 338 ; Relation of the Hu- 
ronian rocks to the hallefiinta group, xi, 481, 503, 505. 

Hurricane Peak, San Juan County, Colo., xi, 187. 

Hussey, C G. & Co. (see Copper refining), Works of, ix, 678; 
Visit to, viii [7]. 

Hussey, Howe & Co. : High quality cast-steel made in Pittsburgh by 
1859, viii, 18 ; Open-hearth steel furnace put in operation in Pitts- 
burgh in 1879 by, viii, 19 ; Visit to works of, viii [7]. 
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Huston's Cave, Green County, Pa., xiv [638]. 

Hutchinson coal-bed, Nantieoke basin, Pa., xi, 150. 

Hutchinson, E. S., Note on the Effect of CoalrduBt on Colliery 'Explosions^ 

xiii [7], 253. 
Huttner and Scott quicksilver furnace, xiii, 577, etc. 
Hydrated oxides of iron, classification, vi, 534. 
Hydraulic cement, Hudson's Bay, xiv, 697. 
Hydraulic cement pipe- works at Harrisburg, Pa.^ x, 136. 
Hydraulic Cement Works of the Utica Cement Company, La Salle County, 

III. (Freeman), xiii [4], 172. 
Hydraulic dredging. General Stone's method, viii, 254. 
Hydraulic forging at Vienna, ii, 200. 
Hydraulic lift, Herrick's improved, vii, 303. 
Hydraulic limestone in La Salle County, 111., xiii, 172 ; Analysis of, 

xiii, 180. 
Hydraulic limestone of Wisconsin, viii, 507. 
Hydraulic Mining in California (Bowie), vi [9], 27. 
Hydraulic mining in Georgia, ix, 400. 
Hydraulic mining in the West, Commencement of, v, 176. 
Hydraulic separator in Lake Superior copper-dressing, viii, 433. 
Hydraulic S^arator to Prepare Ores for Jigging and Tahh-Worh (Rich- 
ards), xi [226], 231. 
Hydraulic washings in California, Probable existence of microscopic 

diamonds in, i, 371. 
Hydrobroinic acid for silver assaying, iv, 347. 
Hydro- Carbon (yr Water- Ga^ as a Basis for Illuminating- Gas, and as an 

Agent in Metallurgy (B. Silliman), viii [135]. 
Hydrocarbons, Heat of combustion of, xi, 453, 470. 
Hydrocarbons, Use of in the blast-furnace, ix, 70, 71. 
Hydrogenous or gas-coals, vi, 432. 
Hydro- Geology (Frazer), iii [5], 108. 
Hydro-Metallurgy of Copper and its Separation from the Precious Metals 

(Hunt), x [4], 11. 
Hydro-mica shists: In iron-bearing region of the Middle James River, 

xi, 203 ; In South Wales, xi, 485 [502]. 
Hydro-mica slates, occurrence with brown-hematite-deposits, iii, 

'410. 
Hygiene of Mines (Raymond), viii [5], 97. 
Hylton iron-mine, Floyd County, Va., xii [133]. 
Hyperite, viii [70]. 
Hypsoyenite, xi, 369. 
Hypothesis of the Structure of the Copper- Belt of the South Mountain 

(Frazer), xii [9], 82. 
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Ice-cutting and storing, description of operation and of the tools used, 
xi, 339. 

Ice industry, Chief centres of, xi, 351. 

Ice in the formation of the Tertiary of Alabama, viii, 307, 309; Frost 
drift, viii, 465. 

Idaho : Atlantic district gold- and silver-lodes, v, 468 ; Washoe pro- 
cess at Silver City, ii, 159; Discovery of gold, iii, 203; Silver-lead 
ores, xi, 56 ; Silver-ores, iii, 206. 

Idaho Springs, Visit to, xi. 17. 

Idaho stamp-mill, Nevada County, Cal., i, 47. 

Idaho tin-ore, i [374]. 

Identification of coal-beds, difficulties, i, 62. 

Identity of coal-beds in the anthracite region of Pennsylvania, xi, 138. 

Idria, Austria : Comparison of reduction -works with those of New Al- 
maden, Cal., xiv, 215, 230, 231, 247; Exhibit at Vienna Exposi- 
tion, ii, 139; Quicksilver reduction at, xiii [552, 561]. 

Idria mercury-furnace (modified), in North California, iii, 279. 

Igneous rocks, A study of, v, 144 ; In the Mesozoic formation, Virginia, 
vi, 244, 250, 262, 263. 

Igneous (Tertiary) rocks of San Juan County, Colo., xi, 177. 

Ihlseng, Professor M. C, method of plotting vein-courses, xv, 253, 254. 

Ikuno silver-mines, Japan, v, 286. 

Illinois : Catalogue of official geological reports, vii, 465, 468 ; Sup- 
plement I, viii, 469 ; Supplement II, ix, 622 ; Natural gas, xv, 
526, 539. 

Illinois Central Iron Mining and Coal Company, method of coking, 
xii, 221. 

Illinois coal: Analysis, iii, 127; Compared with Western lignites, iv, 
304; Wilmington field, iii, 188. 

Illinois, University of, xv, 320, 321, 323, 331, 332, 336, 809, 810, 813, 
814. 

Illuminating gas. Composition of, and heat of combustion, xi, 312, 
313 ; Volumetric determination of sulphur and ammonia in, v, 
387. 

Ulustration of Lines of Weakness in Cylinders (Richards), xi [222J, 
234. 

Ilmenite from Norway, Analysis of, xi, 160 ; Smelting of, xi, 159*-162. 

Impact- or concussion-test for steel, x, 384, 406, 407. 

Imperfections in Surveying-Instruments (Harden), vii [227], 308. 

Imperial Consolidated silver-mine, Comstock lode, Nev., vii, 49, 50 
[57], 63 ; viii, 117, 328 ; Heat of, vii, 57. 

Imperial copper-lead mine. White Pine district, Nev., i, 123. 

Imperial location, Magdalena Mountains, N. M., x, 426. 

Importance of Surveying in Oeology (Lyman), i [19], 183. 
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Improved Bessetner Plant (Pearse), iv [14], 149. 

Improved Bruckner Cylinders (Raymond), xiv [320], 676. 

Improved Form of Plummet-Lamp for Surveying in Mines where Fire-Damp 

May be Met with (Coxe), iii [5], 39. 
Improved Langen Charger (Firmstqne), xiii [295], 620. 
Improved Method of Measuring in Mine-Surveys (Coxe), ii [13], 219. 
Improved Mining-Lamp for Engineers (Frazer), x [5], 498. 
Improved Pipe and Tuyere (Hartman), vii [116], 162. 
Improved System of Cornish Pitwork (Daggett), vii [233], 416. 
Improved Universal Suspended Sydraulie Lift (Herrigk), vii [233], 

303. 
Improvement in Apparatus for the Manufacture of Sulphuric Acid (Adams), 

XV [Ixxi], 381. 
Improvements in Bessemer machinery, ii, 263 ; v, 214. 
Improvements in Coal- Washing Ma^ihinery, Elevators and Conveyers 

(Stutz), xii [449], 497. 
Improvements in Methods for Physical Tests (Abbott), xii [448], 607. 
Improvements in Ore-Crushing Ma/:hinery (Krom), xiv [319], 497. 
Improvements in the Appliances for Venting Molten Steel or Iron from a 

Casting Ladle or Shoe (Herrick), vii [9], 13. 
Inadequate Union of Engineering Science and Art (Holley), iv [18], 191. 
Incandescent light, Water-gas, xiii, 742. 
Incidental ResiiUs of Danks' Puddler (Drown), ii [6], 28. 
Included copper in Lake Superior copper-dressing, viii, 420, 422, 424, 

429. 
Incorporation of the Institute, vii, 6. 
Independence stamp-mill, El Dorado County, Cal., i, 47. 
Independence stamp-mill, Sierra County, Cal., 147. 
Index lode, Gunnison County, Colo., ix, 256. 
Indian manufactures in Mexico: Charcoal, vi, 409; Iron, vi, 415; 

Fire-brick, vi, 401. 
Indian Ridge colliery, Pa., Visit to, xiii, 300. 
Indian school at Carlisle, Pa., Visit to, x, 124. 

Indian Territory : Coal at McAllister, ix, 496 ; Coking co^l, ix, 294. 
Indian Valley stamp-mill, Plumas County, Cal., i, 48. 
Indiana : Block-coal, iii, 181 ; Coking properties, iii, 38 ; iv, 99, 304 ; 

Catalogue of official geological reports, vii, 466 ; Supplement I, 

viii, 469 ; Supplement II, ix, 622 ; Natural gas, xv, 626. 
Indiana Block- Coal in Competition with Rival Fuels (Alexander), i [23], 

226. 
Indiana County, Pa. : Brown hematite, xii [142] ; Coal, x, 162, 153, 

158, 161 ; xiii, 330 ; Natural gas, xiii, 644. 
Indiana Hill gold-mine. Placer County, Cal., vi, 94. 
Indicative Plants (Raymond), xv [Ixx], 644. 
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Indicator, Sweet's new steam-engiDe, vii, 16. 

Indicator' Cards from a Water-Pressure Bhyvomg Engine, with a Note on 

a Proposed Improvement in such Engines (F, Firmstone), vii [227], 

339. 
Industrial Researches in Heat and Combustion (P. H. Dudley), iv [23], 

248. 
Industrial School for Miners and Mechanics, Drifkon, Pa., xiv [788]. 
Industrial School for Miners and Mechanics at Drifton, Luzerne County, 

Pa, (Heinrich), ix [285], 390. 
Industries of Harrisburg (Chauvenet), x [123], 129. 
Inflammable gas in Silver Islet mine, viii, 241. 
Influence of Temperature in Steel-Making upon the Behavior of the Ingots 

in Rolling (Cabot), xiv [13], 84. 
Ingersoll drill, iii, 147 ; Used at Musconetcong Tunnel, iii, 241. 
IngersoU gc^d- and silver-mine, Tombstone, Ariz., x, 335. 
Ingersoll tin-mine, Dak., xiii, 697. 
Ingham iron-mine. Page County, Va., xiv [79]. 
Ingot-iron (see Nomenclature of iron and steel), v, 20. 
Ingots of steel, importance of soundness of ingots, ix, 248, 567, 605. 
Inman iron-mine; Sequatchie Valley, Tenn., xiv [79], 175. 
Innai silver-mine, Japan, v, 284. 
Inquisition condemns the divining-rod, xi, 431. 
Inspection of rails : Dudley's, ix, 356-359 ; Forms for inspection, ix, 

235-239; German, ix, 242, 246; In Europe, ix, 203; Kesults of, 

ix, 211 ; Sandberg's, ix, 206, 215, 220, 222, 228, 598, 600. 
Inspector of rails : Inspector's certificate, ix, 239 ; Qualifications for, 

ix, 203, 204. 
Institute of Technology, Boston, Mass., xv, 318, 320, 323, 330, 332, 

336, 809, 814, 818 ; Mining and metallurgical laboratories, i, 30, 

400 ; vi, 510 ; viii, 362. 
Institute of Technology, Hoboken, Visit to, i, 24 ; v, 49. 
Instrument for ruling equidistant lines, Harden's, viii [5]. 
Instruments for Projeetion-Dramng (J. M. Silliman), x [241 J, 261. 
International coal-mines. Cape Breton, N. S., xiv, 317, 651, 557, 558. 
International Committee on the Nomenclature of Iron and Steel, ap- 
pointment, V, 10 ; Beport, v, 19 ; Discussion and action on report, 

V, 44, 515. 
International Congress of geologists, xv, 681. 
International Electrical Exposition, Opening ceremonies of, xiii, 287. 
International salt-well, Goderich, Ont., v, 539, 543. 
International silver-mine, Lake Superior, v [479]. 
Inverhuron, Ont., salt-deposit, v, 539. 
Investigations on Iron and Steel Rails, made in Europe in the year 1873 

(Egleston), iii [5], 44. 
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Investigations on the Ore Knob Copper-Process (Egleston), x [3], 25. 

In -walls of blast-furnaces, Binding of, x, 221. 

Inyo County, Cal. : Belshaw & Judson's Smelting- works, i, 387 ; Silver 
district, v [177] ; xv [717] ; Smelting in, iii, 104 ; Stamp-mill, i, 45. 

lone, Cal., coal, xv [710, 715]. 

Iosco County, Mich., salt deposit, v, 558. 

Iowa : Catalogue of official geological reports, vii, 467, 468, 525 ; Sup- 
plement I, viii, 469 ; Supplement II, ix, 622. 

Ireland, brown ores, iii, 365. 

Iridium : Amalgamation and fusion of, xii, 578 ; Its use in electro- 
plating, xii, 585. 

Iridium Industry (Dudley), xii [450], 577. 

Iron (see also. Pig-iron, Cast-iron, and Steel) : Action of dilute acids 
on certain varieties df fused sulphide of iron, xv, 108 ; Action of 
iron in solution on sewage, ix, 273 ; Action of salt^ on, ix, 301 ; 
Action of sewage on, ix, 268; Alloyed with other metals, prop- 
erties of, V, 447 ; Analysis of specimen found under the Egyptian 
obelisk, viii, 278; Antimony, v, 453; Bismuth, v, 453; Blair's 
direct process^ ii, 175 ; Bloomary process for making, viii, 515 ; 
Buckshot-iron, composition, vi, 499; Carbon, manganese, and 
silicon, xi, 197-200 ; Classification, ix, 147 ; Cobalt, v, 454 ; Com- 
bination with steel, iron-clad steel, tHe Wheeler process, vii, 79-82, 
166; Compared with steel for construction of bridges, ix, 380; 
Constitution of cast-iron, xiv, 795 ; Contraction of iron on sudden 
cooling, xiv, 400 ; Copper, v, 450 ; Cost of charcoal- and coke-iron 
in Virginia, xii, 39 ; Cost of making pig-iron at Pine Grove, Pa., 
furnace, i, 143 ; Cost of production in Mexico, vi, 409, 414 ; Deter- 
mination of carbon, sulphur, phosphorus, etc., in (see under various 
elements) ; Determination of phosphorus in, xii, 518 ; Determina- 
tion of titanium in, xiv, 763; Disintegrating pig-iron, ii, 79; Early 
analyses of, xiii, 16, 18 ; Early experiments with iron and steel, 
xiii, 17, 19; Early manufacture in America, v, 166; Effect of 
chemical composition and reduction by rolling on strength, weld- 
ing, etc., vi, 101, 112; Effect of shocks, viii, 398, 399 ; Estimation 
of manganese by the color-method, xv, 104 ; Estimation of man- 
ganese, carbon, and phosphorus in, xiv, 372 et seq,, 382; Excess 
of phosphorus in pig-iron, xii, 506; Existence of carbon in, xiv, 
914 ; Fatigue and refreshment, viii, 398 ; Iron and carbon mechani- 
cally and chemically considered, iv, 157; Iron and steel manufac- 
tures. Some pressing needs of, iv, 77 ; Iron industry of the United 
States, amount of fuel consumed, xi, 79 ; Iron made at the Danks- 
Bouvard puddling furnace, x, 286; Lead, v, 454; Magnetism of 
iron an index of its physical properties, ix, 385 ; Manufacture of, 
in the South, xiv, 4; Melting wrought-iron, xiv, 774; Mexican 
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test of wrought-iron, vi, 413 ; Microscopic analysis of, xi, 261-274; 
Microscopic structure of iron and steel, xiv, 64, 913 ; Mitis castings 
from wrought-iron or steel, xiv, 773 ; Molybdenum, v, 454; Nickel, 
V, 448; Nomenclature of iron (see If omenclature) ; Patience of, 
as affected by annealing, xiii, 648, 651 ; Phosphorus in, xv, 448 ; 
Phosphorus replacing carbon in iron, iii, 131 ; Physical tests of, 
xiii, 21, 22, 23, 25 ; Pig-iron made from carbonate ores, xii, 520 ; 
Platinum, v, 451 ; Preparation of thin sheets by various works, vii, 
91 ; Process for making wrought-iron direct from the ore, xii, 522 ; 
Process of puddling cast-iron, xii, 523 ; Production in the United 
States, v, 172, 196 ; ix, 295, 299 ; Protection from rust by the 
Bower-Barff process, xi, 329 ; Reduction of ferric-solutions by 
amalgamated zinc and platinum foil, xiv, 766 ; Eesults of experi- 
ments of United States Test Board on the properties of wrought- 
iron, vi, 101; Sampling of cast-iron borings, xiv, 760; Siemens 
direct process in Pittsburgh and Landore, x, 276-284; Silicon in 
highly phosphuretted pig-iron, xii, 507 ; Silver, v, 454 ; Specimens 
of overblown iron exhibited by Mr. Constable, viii, 284 ; Superior 
quality of Salisbury, Conn., iron, vi, 223 ; Tin, v, 450 ; Use of red 
charcoal in the blast-furnace, vi, 203 ; Utilization of sulphides of 
Virginia, North Carolina, and Tennessee, xiv, 81 ; With alumi- 
nium, V, 452 ; Zinc, v, 454. 

Iron acetate, incidental production from wood-distillation, vii, 152. 

Iron and aluminium alloy, Analysis of, v, 453. 

Iron and bismuth alloy, Analysis of, v, 454. 

Iron and Carbon Mechanically and Chemically Considered (Pearse), iv 
[15], 157. 

Iron- and coal-deposits of Alabama, xi, 236. 

Iron and cobalt alloys. Analyses of, v, 455. 

Iron and nickel alloys. Analyses of, v, 448, 449. 

Iron and Steel Considered as Structural Materials — a Discussion : Papers 
and Eemarks b^ Ashbel Welch, Charles Macdonald, Gen- 
eral Meigs, Captain Lyle, E. D. Leavitt, Jr., T. C. Clarke, 
O. Chanute, a. p. Boller, Dr. Egleston, G. S. Morison, 
Percival Roberts, Jr., William Metcalf, and C. P. Sand- 
berg, X, 361. 

Iron and Steel Institute of Great Britain, Meeting at Li6ge, ii, 80 
[131]. 

Iron- and steel-works : Illinois : Joliet, viii, 27 ; New Hampshire : Na- 
shua, vii [257], 307; Pennsylvania: Johnstown — Cambria, iii, 181, 
182. 

Iron and tin alloys. Analyses of, v, 451. 

Iron City Bridge Works, Pittsburgh, Pa., viii, 26. 
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Iron County, Mo.: Brown-ores, xii [139]; Limestones, iii, 117. 

Iron County, Utah, iron-ore deposits, xiv, 809. 

Iron eye-bars, Kloman's method of rolling, vii, 328. 

Iron Hill, Leadville, Colo., x, 416, 418 ; xiv [188] ; Geology, xiv, 280 ; 
Visit to mines, xl, 18. 

** Iron-Jack " in Missouri zinc-mines, viii, 167. 

Iron manufacture, Charcoal for (see also Blast-furnace, Bloomaries, 
etc.), vii, 149. 

Iron manufacture in Canada: New Brunswick, xiv, 635 ; Nova Scotia, 
xiv, 537 ; Ontario, xiv, 523 ; Quebec, xiv, 508. 

Iron Manufacture in Mexico (Carson), vi [9], 398. 

Iron-mines of the United States (see also Iron-ores) : Alabama : Eto- 
wah County; Attalla, xv, 759; Jefferson County ; Birmingham, 
xiv [79], XV, 759— Eastman and Smith, xv, 759 — Redding, xv, 
737; Woodward, xv, 738 ; Talladega County; Eureka, xii, 158 ; 
XV, 738 ; Colorado : Chaffee County ; Calumet, xiv, 271 ; Hecla, 
xiv, 271; Smithville, xiv, 271; Lake County; Leadville — Fryer 
Hill, xiv, 275 ; Kit Carson, xiv [275] ; Little Eva, xiv [275, 288] ; 
Pandora, xiv [275] : Connecticut : Litchfield County ; East Ca- 
naan— Peet, V, 225; Kent, v, 225; Lakeville — Davis, v, 225; vi, 
220; Porter, v, 225; Ore Hill— Chatfield, v, 224; vi, 220; Old 
Hill, V, 224; vi, 220— Salisbury, v [216], 217, 224; County not 
specified; Somerset, xii [134]: Georgia: Dade County ; Rising 
Fawn; xiv [79]: Maine ^ Piscataquis County; Katahdin, v, 229: 
Massachusetts: Berkshire County; Andrews, v, 227; Cheever, v, 
227; Cheshire — Bliss, v, 228 — Hudson Iron Company, v, 225; Lanes- 
boro, V, 228 ; Leet, v, 226 ; Richmond — Bacon, v, 227 ; Branch, v, 
227; Cone, v, 226; Cook, v, 227; Lovelace, v, 228; West Stock- 
bridge — Goodrich, v, 227: Michigan: Houghton County; Lake 
Superior, iv, 219 ; New York, iv, 219 ; Marquette County, ix [666] ; 
Champion, i, 193 ; iv, 220 ; Edwards, i, 193 ; Jackson, i, 193 ; New 
England, i, 193; Washington, i, 198; Menominee County, xiv, 
910: Missouri: Iron County; Pilot Knob, xii, 135; xv [Ixxiv]; 
St. Francis County ; Iron Mountain, i, 193 ; xii, 135 ; xv [Ixxiv] : 
New Jersey : xiv [905] ; Hunterdon County ; Church, vi, 189 ; Mor- 
ris County ; Allen, ii [315] ; xiv [909] ; Baker, ii [315] ; Beach Glen, 
ii, 318, 319; Byram, ii, 323; Chester, ii, 316; Combs, ii, 318; Copperas 
Mountain, ii, 316 ; Davenport's, ii, 319 ; Dover — Dickerson, ii [315] ; 
iii [153] ; iv [354] ; ix, 666; xiv, 904— Hibernia, ii [315] ; xiv, 904; 
Hurd, ii, 320, 321, 322, 323 ; Jefferson Township— Ford, ii, 320 ; 
Schofield, ii, 320 ; Morristown — Connet, ii, 319 — Mount Hope, ii 
[315, 316], 320, 322. 323; Mount Pleasant, i, 149 ; ii [315], 323; 
xiv [909] ; Orchard, i, 147 ; Richards, ii [315] ; xiv [909] ; Rock- 
away Township. — Pardee, ii [316] ; Splitrock, ii [316]— Scrub 
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Oak, ii, 318 ; Sterling, iv [354] ; Swedes, ii, 318, 322 ; Weldon, ii, 
321 ; Passaic County ; Green Pond, ii [316] ; Porapton Township — 
Board, ii [316] — Ringwood, iv [354] — Blue, ii, 322 ; Cannon, ii, 
320, 321 ; Sussex County ; Andover, iv [354] ; Sparta Township — 
Ogden, ii [315] ; Warren County ; Brookfield, ii, 319 ; Jenny Jump 
Mountain, ii, 316; Kishpaugh, ii [315]; Marble Mountain, ii, 
316 ; Oxford Furnace, iv [354] ; Pequest, ii [317] ; Scott's Mountain, 
ii, 316; Waterloo, ii, 319 ; County not specified ; Ward, ii [316] : 
New York : Clinton County ; Plattsburg — Chateaugay Ore and Iron 
Company, xiii, 215 ; Columbia County ; Ancram — Reynolds, v, 
223— Boston Corners— Weed, v, 223— Copake, v, 223 ; Hillsdale, 
V, 224— Haight, v, 224 ; Mitchell^ v, 224— Morgan, v, 222 ; Oakhill— 
Hudson Rrver Spathic Iron Ore Company, iv, 339 ; Livingston, iv, 
341 ; Miller, iv, 341 ; Red Hill, iv, 340— Salisbury, xii, 137 ; 
Dutchess County ; Amenia, v, 220 ; vi, 221 ; xii, 91 — Gridley, v, 220 ; 
Squabble Hole, v, 220 — Millerton — Maltby, v, 221 — Mount Riga, 
vi, 221— Dakin, v, 222 ; Eggleston, v, 222 ; Riga, v, 221— Paw- 
ling, V, 219 ; Sharon Station— Manhattan, v, 221 ; vi, 172— Syl- 
van Lake, V, 218, 219; Fishkill, v, 218; Horton, v, 218— South 
Dover, v, 220 ; Union Vale— Clove, v, 218 ; Clove Spring, v, 219 ; 
Essex County ; Crown Point, i, 358 ; ii, 69 ; xiii, 35 ; Moriah — 
Barton, ii, 69; Fisher, ii, 69; New Bed, ii, 69 — Port Henry, ix 
[666] ; No. 21, xiv, 910; Old Bed, xiv, 910: Putnam County ; Croft, 
xiii [478], 488; Croton Magnetic, xiii [478], 484; xv[79], 80; 
Island, xiii [478], 487; Mahopac, xiii [478], 480,482,484; xv, 
[79], 80 ; Sump, xiii [478], 488 ; Theal, xiii, 35 ; Tilly Foster, xiii 
[478], 479, 480, 484, 485; xv, 79e<«e^.; St. Lawrence County; 
Arendal, i, 365; Dannemora, i [367]; Dodge, i, 365; Sheridan, i, 
367, 368 ; St. Lawrence, i, 366 ; Tooley Lake, i, 367, 368 ; Lake 
Champlain, v [76] : Pennsylvania : Bedford County ; Broad Top — 
Bloody Run, iii, 174; Bloody Run, Wattson, fossil, iii, 174; Ches- 
ter County; Roudenbusch, iv [323, 325]; Cumberland County; 
Craighead ore-bank, i [136] ; Fuller ore-bank, i [136] ; Henry 
Clay ore-bank, i [136] ; Huntzinger's ore-bank, i [136] ; Laurel 
ore-bank,? [137] ; Lowrey's ore-bank, i [136]; Wenkoop ore-bank, 
i [136] ; Fayette County; Marklesburg — Mammoth, iii, 174 : North 
Carolina : Mitchell County ; Cranberry, xv, 759, 760 ; Cape Fear 
River ; Buckhorn, xii [135] ; Douglass, xii [135] : Pennsylvania : 
Bedford County ; Tatesville, Kern's, iii, 174 ; Berks County ; 
Boyertown, xiv [879] — Phoenix, xiv, 895 — Springfield — Jones, iv, 
325, 350— Wheatfield, xiv [879], 895; Blair County; Altoona— 
Elizabeth, xiv, 806 ; Bucks County ; Durham, ii, 319,320 ; Cambria 
County ; Johnstown, xiii, 772 : Centre County, xiv [879] ; Chester 
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County ; Warwick, iv [326] ; xiv, 895 ; Cumberland County ; Pine 
Grove, vi, 174; Franklin County, Little Mountain — Caledonia — i, 
[1391, 140 ; Pond,i [139], 140 ; Lebanon County ; Cornwall, iv, 319, 
[325] ; xiv, 873— Elizabeth, xiv, 891 ; King, v, 142— Reading 
Island, xiv [879], 895; Underwood, xiv, 895; Lehigh County, 
Allentown — Balliet's, iii, 416 ; Brenig's, iii [414] ; Fogelsville — 
Ziegler, iii, 420 — Kitten house Gap— Thomas Iron Company, xv 
[Ixviii]; Northampton County ; Hellertown, iii, 416 ; York County; 
Dillsburg— Bell, v, 133, 134 [135], 141 ; Grove, v, 133 [135, 
141] ; Logan, v, 134, 141, 142, 143; McCormick,v, 135, 136, 141, 
142, 143; Price, v [141]; Smyser, v [141], 143; Underwood, v, 
134, 141, 142, 143 — York — Jones, v [133] ; Counties not specified ; 
South Mountain ; Birch Run, i [138] ; Hosack Run, i [138] : Ten- 
nessee; Allegheny County; Iron Mountain, xiv [79]; Anderson 
County; Clinch River— Stock Creek, xv, 117; James County; 
Ooltewah, xv, 759 ; Roane County ; Rockwood, xiv [79] ; xv, 759 ; 
Sullivan County ; Crockett, xii, 24, 25 ; Sharp, xii, 24 ; Thomas, 
xii, 24 ; Sequatchie Valley ; Inman, xiv [79], 175 ; Tennessee 
River, xv, 759, 760 : Vermont : Bennington County ; Bennington, 
V, 228~Henry, v, 228 ; Franklin County ; Sheldon, xiii, 689 ; Vir- 
ginia : Allegheny County ; Low Moor, xiv [79] ; Stack, xiv [79] ; 
Amherst County ; Stapleton — Maud, xi, 205 ; Augusta County ; 
Crimora, xii, 22; Botetourt County ; Confederate, xiv [786]; Hous- 
ton, xiv [79] ; Floyd County ; Bear Beds, xii [133] ; Hylton, xii 
[133] ; Toncray, viii, 340 ; xii [133] ; Giles County ; Chestnut Flat, 
xii [28]; Ripplemead, xii, 24 [28, 133]; Sinking Creek, v, 90; 
Middlesex County; Wilton, D. S. Cook, xiv [79]; Nelson County, 
Greenway, Church, xi, 209 — John Priss, xi, 208 ; Page County, 
Ingham, xiv [79] ; Milnes, xiv [79] ; Smith bank, xii [201] ; Pu- 
laski County ; Culbertson's bank, xii, 27 [28] ; Reed Island, xii, 
30; Rich Hill, or Forney's property, xii, 23 [28]; Roanoke 
County; Crozer, xiv [79]; Rohrer, xiv [79] ; Rockbridge County ; 
xii [138] ; Rockingham County ; Fox Mountain bank, xii [20], 
21; Russell County; xii [140]; Washington County ; Gallaher, 
xii, 25 [133]; Wise County; Big Stone Gap, xv, 118; Wythe 
County ; Brown Hill, xii [28] ; Cave Hill, xii [28], 37; Chadwell, 
xii [28], 36; Crawford's, xii [28], 31 ; Creggar bank, xii [28], 
38; Dry Creek, xii [28], 37; Eagle, xii [28], 36; Francis Mill 
Creek, xii [28]; Gannaway, xii, 37 ; Glades, v, 86; Graham, xii [28, 
30] ; Graham Old Banks, xii [28], 32 [33] ; Huddle, xii [28], 36 ; 
Irondale Section — Crockett & Co., xii [36] ; McGavock, xii [28, 30] ; 
Moore, xii [28, 36] ; New River Mineral Company, xii, 23 ; New 
River Cripple Creek ore-belt, xii, 22 [25] — Chapman, v, 90; 
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Pack's, V, 90 ; Norma Mining Company, xii, 36 ; Oglesby, xii [28], 
31 ; Peirce, xii [28], 36 ; Peirce's Falls, xii [28] ; Porter bank, xii, 
36; Ravencliff, xii [28], 36 ; Robinson, xii [28, 30] ; Sanders, xii, 33 ; 
Speedwell, xii [28], 37 ; Speedwell Furnace, xii, 23 ; Squier, xii 
[28, 30, 31] ; Van Liew, xii [28] ; Walton, xii [33] ; White Rock 
Furnace, xii [28], 38; Wytheville, xii [133]; County not specified, 
Riverville — Ames tunnel, xi, 207 ; Barthold cross-cut, xi, 207 ; 
Canal, xi, 208 ; Garden Field, xi [205], 208 ; Hart tunnel, xi, 
206: Wisconsin: Hubbard — Iron Ridge, viii, 495; 496. Of 
Other Countries (see also Iron-ores) : Canada : Province of 
Ontario ; Blithefield township, Calabogie Lake, xii, 198 ; Levant 
Township, Bethlehem, xii, 200; B. Caldwell, xii, 200;. North 
Crosby, Spectacle Lake, xii, 197; Palmerston township, Roberts, 
xii, 201 ; Raddenhurst & Sherritt, xii, 199 ; South Sherbrooke — 
Bygrove, xii, 197 ; Fournier, xii, 197 ; Thirty-island Lake — Glen- 
dower, xii, 203; Province of Quebec: Batiscan, xiv, 518; Bristol, 
xii, 195; Cap de la Madelaine, xiv, 508; Forsythe, xii, 194; 
* Haycock, xiv, 522; Moisic, xiv, 520; Radnor, xiv, 518; St. 
Maurice, xiv, 508; Templeton township — Haycock, xii, 193: 
Cuba : Berraco, xiii, 623 ; East, xiii, 616, 624 ; Lola, xiii, 623 
[633]; Sierra Maestra, xiii, 616; West, xiii, 616, 624: England: 
North Staffordshire— Lean, viii [337] ; Red, viii, 336 [337] ; Red 
Shag, viii, 336 [337] : Mexico : Chiquilistlan district — La Mora, 
vi, 407, 410 ; Las Animas, vi, 408, 409 ; Tacotes, vi, 406, 409, 410, 
414; State of Coahuila; Monclova district — La Paloma, xii [537], 
553; xiii, 403; State of Jalisco; Tula district — Amole, vi, 404: 
Nova Scotia : Colchester County; Acadia, xiv, 539 ; Pictou County ; 
Albion, xiv, 61 ; Arisaig, xiv, 59 ; Black Rock, xiv, 60 ; Blan- 
chard, xiv, 58 ; Drug Brook, xiv, 57; Fall Brook, xiv, 59 ; Mc- 
Gregor, xiv, 61; McLaren's Brook, xiv, 59, 61 ; Springville, xiv, 
59, 60 ; Watson, xiv, 57 ; Weaver, xiv, 57 ; Webster, xiv, 58, 59 : 
Sweden : Persberg, i, 197. 

Iron Mountain, Mo. : Excursions to, iii, 6 ; xv [Ixxiv] ; Iron-ores, i, 
193 ; ii [192] ; iii, 362, 377 [389] ; iv, 222 ; xii [135] ; Occurrence 
of apatite, xiv [811]. 

Iron Mountain, Bartlett, N. H., xii [132]. 

Iron Mountain of Cornwall, Pa. : Excursions to,ii [6] ; v [18] ; Geol- 
ogy, iv, 319. 

Iron Mountain iron-mines, Allegheny Co., Va., xiv [79]. 

Iron- Ore and Anthracite Coal of Rhode Island and Ma^achusetts (HoL- 
ley), vi [13], 224. 

Iron- Ore Deposits of Southern Utah (Blake), xiv [594], 809. 

Iron- Ore Deposits of the James River, Virginia (Spilsbury), viii [285]. 
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Iron-ore mines in New Jersey, New York, valuation of, cost of ore per 
ton, duration of, etc., x, 28d. 

Iron- Ore Range of the Santiago Dutrict of CkJ>a (Kimball), xiii [599], 
613. 

Iron-ores : Analyses : ii, 75 ; iii, 375, 376, 377, 379, 402, 403, 404, 
416 ; iv, 220, 373 ; v, 84, 90, 236 ; vi, 165-168, 226, 227, 405, 
407; viii, 336, 338, 339, 340, 497, 517; ix, 16, 19, 55,74,81; 
X, 78, 79, 81,481; xi, 211-216; xii, 18, 19, 21, 22, 23,25, 28, 
29, 30, 32, 35, 37, 38, 92, 165, 166, 167, 168, 193, 195, 196, 199, 
201, 202, 204, 225, 226, 363, 521, 555, 557, 639, 640 ; xiii, 38, 198, 
199, 200, 202, 203, 481, 482, 486, 487, 488, 622, 691 ; xiv, 57, 69, 
60, 61, 62, 63, 175, 179, 270, 271, 273, 364, 812, 842, 857, 881, 
892, 893, 894, 895, 910, 912; xv, 115, 117, 118, 156, 162, 163, 
178,-183, 186, 187, 189, 196,-209, 739, 744, 748, 749, 750, 753, 
757, 758 ; Analyses of American Bessemer ores, ix, 16 ; Analysis 
of North Staffordshire ores, viii, 336 ; Belfast ore, ix, 19 ; Cal- 
cining for the bloomary process in Northern New York, viii, 
517 ; Clinton ores in Alabama and Tennessee, xi, 241, 243, 
506 ; Direct process for treating fine iron-ores, ix, 274 ; Distribu- 
tion and accumulation through organic agencies, i, 417 ; Distri- 
bution in the United States, xiv, 564; Early shipments from 
Jamestown, Virginia, to England, v, 166 ; Ellershausen process for 
malleable iron, i, 237 ; Geographical distribution in Europe and 
America, iii, 360 ; Lake Superior, north shore, v, 485 ; Limonites, 
or brown ores, xv, 176; List of, ix, 148 ; Manufacture of malleable 
castings, i, 234 ; Method of analysis when containing both phos- 
phoric and titanic acids, x, 137 ; Methods of roasting, xii, 361 ; 
Michigan, boracic acid in, v, 131 ; Geology of, i, 193 ; iii, 376 ; 
Method and cost of mining, i, 193 ; -Production, v, 196; ix, 295, 
299 ; New Jersey, Geological and geographical occurrence of mag- 
netite, ii, 314 ; iii, 374, 382 ; iv, 356 ; Titanium in, vi, 189 ; Val- 
uation of mines, x, 288 ; New York, Valuation of iron-mines, x, 
288 ; Occurrence in the crystalline stratified rocks, i, 333, 344 ; 
iii, 374, 381 ; Occurrence of apatite, xiv, 811 ; Percentage of iron 
in certain ores, iv, 219 ; Preparation for bloomary process in North- 
ern New York, viii, 516 ; Purple ore, or residue from lixiviation 
of roasted pyrites, xiv, 109; Separated from zinc blende by mag- 
netic separator, ix, 451 ; Spanish ore, x, 281 ; Statistics of mining 
and production, v, 172, 196 ; ix, 295 ; x, 229, 382 ; Susceptibility 
to reduction, v, 64 ; Titaniferous ores of Norway and the United 
States, Metallurgy of, xi, 159 ; Use of the magnetic needle in 
searching for magnetic ores, iv, 353; Used at Warwick furnace, 
ix, 55 ; Used at Bethlehem Iron Works, ix, 266, 267. Alabama : 
xi, 238, 243-246 ; (brown hematite), ii, 155 ; Bibb County (brown 
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hematite), xii, 155 ; (fossil-ores), xii [138] ; Cherokee County ; 
Gaylesville (fossil ores), xii [140] ; Chilton County (brown hema- 
tite), xii [161] ; Coosa County (brown hematite), xii [138] ; (mag- 
netic), xii [134, 161] ; Cullman County (ferro-calcite), xii [145] ; 
De Kalb County (fossil-ores), xii, 158; Etowah County (fossil- 
ores) xii, 158 ; Attalla (fossil-ores), xii [140] ; Gadsden (fossil-ores), 
xii [140] ; Jefferson County (fossil-ores), xii, 158, 159 ; Birming- 
ham (fossil-ores), xii [140]; Lee County (magnetic), xii [134]; 
Macon County (magnetic), xii [134] ; Shelby County (hematites), 
xii [138], 155 [156]; Columbiana (hematites), xv, 191, 207; St. 
Clair County (fossil-ores), xii, 158 ; Talladega County (brown 
hematites), xii, 155 ; Tallapoosa County (magnetic), xii [134] ; 
Tuscaloosa County (hematites), xii [138] ; Brown's Valley (hema- 
tites), xii [138] ; Cahaba Valley (brown hematites), xii [138], 
156 ; Jones's Valley (brown hematites), xii [159] ; (fossil-ores), 
xii [140] : Murfrees' Valley (brown hematites), xii [138, 159] ; 
(fossil-ores), xii, 159 ; Red Mountain ridge (fossil-ores), xii [140], 
157 ; Round Mountain (fossil-ores), xii [140] ; Roup and Jones's 
Valley (brown hematites), xii [138] ; (fossil-ores), xii [140] ; Ten- 
nessee Valley (brown hematites), xii [145] ; Warrior coal-field 
(black-band ores), xii [152] ; Willis Valley (hematites), xii [138]. 
Arkansas : Franklin County (siderite), xii [142] ; Hot Springs 
County (magnetic), xii [134] ; Madison County (siderite), xii 
[142] ; Pope County (siderite), xii [142] ; Washington County 
(siderite), xii [142]. Colorado : xiv, 266 ; Fremont County ; Grape 
Creek (magnetites), i, 296 ; Pitkin County (hematites), xii, 638 ; 
San Juan County (bog iron-ores), xi, 169 ; Mineral Creek, xi, 182. 
Connecticut : (Brown hematites), v, 224 ; vi, 220 ; x, 289 ; Fair- 
field County (magnetic), xii [133] ; Litchfield County (brown- 
ores), xii, 137 ; Roxbury (spathic), xii [134], Delaware : New 
Castle County (brown-ores), xii [143]. Georgia : Bartow County ; 
Allatoona Hills (specular), xii [134] ; Dade County ; Rising Fawn, 
XV, 759 ; (fossil-ores), xii, 140 ; Walker County (fossil-ores), xii 
[140]. Illinois : Crawford County (carbonates), xii [143] ; Ed- 
wards County (carbonates), xii [143] ; Hardin County (carbon- 
ates), xii [143] ; Schuylkill County (carbonates), xii [143] ; Wayne 
County (carbonates), xii [143]. Kansas : Bourbon County ; Fort 
Scott (spathic), xii [143] ; Neosho River (spathic), xii [143]. 
Kentucky : Bath County ; Slate Furnace (fossil-ores), xii [140] ; 
Boyd County (carbonates and brown-ores), xii [141] ; Butler 
County (carbonates and brown-ores), xii [142] ; Carter County (car- 
bonates and brown-ores), xii [141] ; Edmondson County (carbonates 
and brown-ores), xii [142] ; Grayson County (carbonates and brown- 



192 TRANS. AM. INSTITUTE OF MINING ENGINEERS. 

Iron-ores — OonHnued. 

ores), xii [142] ; Greenup County (carbonates and brown-ores), xii 
[141] ; Hart County (carbonates and brown-ores), xii [142] ; Law- 
rence County (carbonates and brown-ores), xii [141] ; Muhlenburg 
County (carbonates and brown-ores), xii [142] ; Cumberland River 
(brown-ores), xii [142] ; Hanging-rock district (carbonates and 
brown-ores), xii [141, 143] ; Nolin River (carbonates and brown- 
ores), xii [141] ; Red River (fossil-ores), xii [140]. Maine: (brown 
hematite), V, 229 ; Aroostook County (red hematites), xii [137]; 
Grayson County (magnetic), xii [133] ; Hancock County; Buckfield 
Island (magnetic), xii [132] ; MarshalFs Island (magnetic), xii 
[132]; Mount Desert Island (magnetic), xii [132]. Maryland: 
Alleghany County (siderite), xii [142] ; Frederick County (brown 
hematites), xii [138] ; Harford County (magnetic), xii [133] ; 
Washington County (brown hematites), xii [138]. MaMaehuaetta : 
(siderite), iv, 112; (brown hematites), v, 225 ; Berkshire County 
(brown-ores), xii [137] ; Franklin County ; Bernardston (mag- 
* netic), xii [137] ; Hawley (magnetic), xii [132], Michigan : Lake 
Superior (specular), ii [192]; iii, 376; iv, 220; Marquette district 
(magnetic brown-ores and specular), xii, 136 ; Menominee River 
district (magnetic), xii, 136. Minnesota: Mesabic range (mag- 
netic), xii [136] ; Vermilion range (specular), xii [136]. Missouri : 
Bollinger County (brown-ores), xii [139] ; Butler County (brown- 
ores), xii [139] ; Camden County (red hematites), xii [139] ; Cape 
Girardeau (brown-ores), xii [139] ; Crawford County (red hema- 
tites),. xii [139]; Dent County (red hematites), xii [139]; Franklin 
County (red hematites), xii [139] ; Iron County (brown-ores), xii 
[139]; Pilot Knob (specular), iii, 377, 389; Madison County 
(brown-ores), xii [139] ; Maries County (red hematites), xii [139] ; 
Miller County (red hematites), xii [139] ; Perry County (brown- 
ores), xii [139] ; Phelps County (red hematites), xii [139] ; Pulaski 
County (red hematites), xii [139] ; Saint Genevieve County (brown- 
ores), xii [139] ; Shannon County (red hematites), xii [139] ; Stod- 
dard County (brown-ores), xii [139] ; St. Fran9ois County ; Iron 
Mountain, ii [192] ; xiv [811] ; Upper Osage district (brown-ores), 
xii [142] ; Washington County (brown-ores), xii [1 39] ; Wayne 
County (brown-ores), xii [139]. New Hampshire : Carroll County; 
Bartlett (magnetic), xii [132] ; Grafton County (magnetic and spec- 
ular), xii [132]. New Jersey: Morris County; Beach Glen (magnetic), 
i, 146 ; Millen (magnetic), i, 146 ; Swede (magnetic), i, 146 ; Sus- 
sex County (red hematites), xii [135] ; Warren County (red hema- 
tites), xii [135] ; Netv Meodco: (magnetites), i, 297 ; (specular and 
brown hematites), x, 432. New York : (spathic), iv, 339, (brown 
hematites), v, 216 ; vi, 172 ; Columbia County (brown-ores), xii, 
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137 ; Dutchess County (brown-ores), xii, 137; Essex County; Port 
Henry (magnetites), xii [462] ; Franklin County ; Chateaugay 
(magnetic), ix, 72.; xii, 8; Madison County (fossil-ores), xii [139] ; 
Oneida County (fossil -ores), xii [139] ; Clinton (specular), iv, 220; 
Bensselaer County ; Troy (magnetic), xii [134] ; St. Lawrence 
County (specular), xii [134]; Clifton (magnetites), i, 364-371; 
Ulster County (clay iron-ores), xii [141]; Wayne County (fossil- 
ores), xii [139] ; West Chester County (aluminous ores), ix, 18 ; 
Hudson River (spathic), xii, 8 ; Lake Champlain (magnetic), i, 
344; ii, 69, 75; iii, 374, 382; iv, 374; viii, 517; xii, 133; 
Sandford, xiv [811]. North Carolina: xv, 190; (black band), 
iii, 380 ; Burke County (magnetic), xii [133] ; Cabarras County 
(carbonates), xii [134] ; Caldwell County (magnetic), xii [133] ; 
Catawba County (magnetic), xii [135] ; Cherokee County, xii 
[138]; Cleveland County; King's Mountain (magnetic), xii 
[135]; Davidson County (carbonates), xii [134]; Gaston County 
(magnetic), xii [135] ; Lincoln County (magnetic), xii [135] ; 
McDowell County (brown-ores), xii [135] ; Mitchell County (mag- 
netic), xii [133] ; Cranberry (magnetites), iii, 375 ; Montgomery 
County (specular), xii [135]; Northampton County; Jackson 
(magnetic), xii [134] ; Orange County ; Chapel Hill (specular), 
xii [135] ; Randolph County (specular), xii [135] ; Rockingham 
County (magnetic), xii [134] ; Rowan County (carbonates), xii 
[134]; Stokes County (magnetic), xii [135] ; Surry County (mag- 
netic), xii [135]; Wake County (brown-ores), xii [135]; Warren 
County; Macon (magnetic), xii [134] ; Wilkes County (magnetic), 
xii [133]; Yadkin County (magnetic), xii [135] ; Anderson Moun- 
tain (magnetic), xii [135] ; Deep River (black-band), xiii [518] ; 
Egypt (black-band), xii [143] ; French Broad district (magnetic), 
xii [134] ; Unaka Mountain (magnetites), vii, 76. Ohio : (black 
band), iii, 379, 386, 408; vii, 313; (brown hematites), iii, 409; 
Adams County (fossil-ores), xii [140] ; Athens County (brown-ores 
and clay-iron-stone), xii [143] ; Clinton County (fossil-ores), xii 
[140] ; Hocking County (brown-ores and clay-iron-stone), xii [143] ; 
Holmes County (carbonates), xii [141] ; Jackson County (brown- 
ores and clay-iron-stone), xii [143] ; Jefferson County (carbonates), 
xii [141] ; Lawrence County (brown-ores and clay-iron-stone), xii 
[143] ; Muskingum County (fossil-ores), xii [140] ; (brown-ores 
and clay-iron-stone), xii [143]; Perry County (brown-ores and 
clay-iron-stone), xii [143]; Scioto County (brown-ores and clay- 
iron-stone), xii [143] ; Stark County (black-band), xii [143] ; 
Summit County (carbonates), xii [141] ; Tuscarawas County 
(black-band), xii [143] ; Vinton County (brown-ores and clay-iron- 

13 
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stone), zii [143] ; Washington County (carbonates), zii [141]. 
Pennsylvania: (brown hematites), i, 136 ; iii, 174, 383, 410; (car- 
bonates), iii, 403, 404; (specular and fossil-ores), iii, 174, 378, 384, 
401 ; y, 132 ; Armstrong County (brown hematites), xii [142] ; 
Beaver County (brown hematites), xii [142] ; Bedford County 
(carbonates), xii [141] ; (fossil-ores), xii [140] ; Berks County ; 
Boyertown, iv, 323 ; ix, 55 ; Seisfaoltsville, ix, 55 ; Blair County 
(brown-ores), xii [140, 141] ; Altoona — Baker, xiv, 806 ; Sinking 
Valley (brown hematites), xii [137] ; Butler County (brown hema- 
tites), xii [142] ; Cambria County (carbonates), xii [141] ; Centre 
County (brown hematites), xii [142] ; (fossil-ores), xii [140] ; Nit- 
tany Valley (brown hematites), xii [137] ; Clarion County (brown 
hematites), xii [142] ; Clearfield County (brown hematites), xii 
[142] ; (carbonates), xii [141] ; Cumberland County (brown hema- 
tites), xii [137] ; Fayette County (carbonates), xii [141]^ Frank- 
lin County (brown hematites), xii [137] ; Fulton County (carbon- 
ates), xii [141] ; (fossil-ores), xii [140] ; Huntingdon County 
(carbonates), xii [141] ; (fossil and brown-ores), xii [140] ; Indiana 
County (brown hematites), xii [142]; Jefferson County (brown 
hematites), xii [142] ; Juniata County (brown-ores), xii [141] ; 
(fossil-ores), xii [140]; Lackawanna County; Scranton (carbon- 
ates), xii [141] ; Lawrence County (brown hematites), xii [142] ; 
Lebanon County ; Cornwall (magnetic), iii, 374, 383 ; iv, 319, 325; 
ix, 55 ; Lycoming County (carbonates), xii [141] ; Mifflin County 
(fossil-ores), xii [140] ; Montour County (fossil-ores), xii [140] ; 
Northumberland County (fossil-ores), xii [140]; Perry County 
(brown-ores), xii [140, 141] ; Schuylkill County ; Pottsville (black 
band), xii [142] ; Snyder County (fossil-ores), xii [140] ; Somerset 
County (carbonates), xii [141] ; Tioga County (fossil -ores), xii 
[141] ; York County, v, 132; York (brown hematites), xii [137] ; 
Canoe Valley (brown hematites), xii [137] ; Kishcoquillas Valley 
(brown hematites), xii [137] ; Kittatining Valley (brown hema- 
tites), xii [137] ; Morrison Cove Valley (brown hematites), xii 
[137]; South Mountain, iv, 324; (magnetic), xii [133]. Rhode 
Island : (magnetic), vi, 226 ; Cumberland Iron Hill (magnetic), 
xii [133]. Sovih Carolina: Pickens County (brown hematites), 
xii [135] ; Spartanburg County (brown hematites and magnetics), 
xii [135]; Union County (magnetic), xii [135]; York County 
(magnetic), xii [135]. Tennessee: (drift hematite deposits), x, 
480 ; Campbell County (hematites), xii [138] ; Carter County 
(hematites), xii [138]; (magnetic), xii [134]; Davidson County 
(hematites), xii [138] ; Lawrence County (brown hematites), xii 
[145] ; Maury County (hematites), xii [138] ; Sullivan County 
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(hematites), xii [138]; Unaka Mountain (magnetites), vii, 76. 
Tennessee And Virginia State line : Bristol and Big Stone Gap Sec- 
tion (semi-magnetic and brown), xv, 114. Texas: Burnet County 
(magnetic), xii [134]; Llano County (magnetic), xii [134]. Ver- 
mont: (brown hematites), v, 228; Bennington County (brown- 
ores), xii [137]; Franklin County (hematites), xiii, 689; Rutland 
County (brown-ores), xii [137]. Virginia : (hematites), v, 84, 88, 
90; viii, 338-340; (magnetic), iii, 375, 387; v, 84; viii, 340; 
Alleghany County ; Callaghan Creek, xiv, 808 ; Low Moor, xiv, 
801 ; Fork Run, xiv, 808 ; Amherst County ; James River — 
Stapleton (magnetic), xii [135]; Augusta County (red hematites), 
xii [138]; Bedford County (red hematites), xii [138]; Bland 
County (fossil-ores), xii [140] ; Botetourt County (red liematites), 
xii [138] ; Carroll County (magnetic), xii [133] ; Wythe County ; 
Cripple Creek, xii, 27 ; Giles County (brown hematites), xii [141] ; 
(fossil-ores), xii [140] ; Lee County (brown hematites), xii [141] ; 
(fossil-ores), xii [140] ; Nelson County ; Qreenway (magnetic), xii 
[135]; Pulaski County (brown hematites), xii [141]; Rich Hill 
(brown hematites), x, 77-80 ; Russell County (brown hematites), 
xii [141] ; Scott County (brown hematites), xii [141] ; (fossil-ores), 
xii [140]; Smythe County (red hematites), xii [138]; Tazewell 
County (brown hematites), xii [141] ; (fossil-ores), xii [140] ; 
Warren County (red hematites), xii [138] ; Wise County (fossil- 
ores), xii [140] ; Wythe County (fossil-ores), xii [140] ; (red hema- 
tites), xii [138]; Blue Ridge (Specular), xii, 18; Cumberland 
Valley (fossil-ores), xii, 158 ; Great Valley (brown hematites), xii 
[141] ; James River (specular), xiii, 620 ; Rivervale (magnetic), 
xii [135] ; Karnes Creek Valley, xiv, 808; Middle James River, 
xi, 201-216. West Virginia: Clay County (black-band), xii 
[142] ; Fayette County (black-band ores), xii [142] ; Grant County 
(fossil-ores), xii [140]; Greenbriar County (fossil-ores), xii [140]; 
Hardy County (fossil-ores), xii [140] ; Kanawha County (black- 
band), xii [142] ; Mercer County (fossil-ores), xii [140] ; Monroe 
County (fossil-ores), xii [140] ; Nicholas County (black-band), xii 
[142] ; Pendleton County (fossil-ores), xii [140] ; Wayne County 
(black-band), xii [142] ; Davis Creek (black-band), x, 81 ; Ka- 
nawha Valley (brown-ores), xii [142]. Wisconsin: (bog ores), 
viii, 496 ; (magnetic and specular), viii, 491-495 ; Dodge County 
(fossil-ores), xii [140] ; Richland County (red hematite and brown- 
ores), xii [139] ; Sauk County (red hematite and brown-ores), xii 
[139]; Florence County (magnetic), xii, 136; Penokie Range 
(magnetic), xii [136]. Wyoming : Carbon County ; Rawlins (hema- 
tite), i, 223; Laramie (magnetic), i, 223. Other Countries: 
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Canada: New Brunswick — Woodstock, xiv, 535. Cuba: Santiago 
District (red hematites), xiii, 615. Hudaon's Bay Territories, xiv, 
691. Mexico : vi, 404, 408 ; xiii, 189, 202 ; La Paloma, xii, 553; 
Durango, *xii, 565. Nova Scotia : Colchester County (specular and 
brown-ores), xiv, 57 ; Pictou County (specular and brown-ores), 
xiv, 56 ; McLaren's Brook, xiv, 59, 61. 

IroTir Ores and Coals of Alabama, Georgia and Tennessee (Porter), xv 
[Ixiv], 170. 

Iron- Ores of Alabama, Georgia and Tennessee (Porter), xii [451]. 

Iron-Ores of Pictou County, Nova Scotia (Gilpin), xiv [13], 54. 

Iron-Ores of Putnam County, N. F. (Wendt), xiii [298], 478. 

Iron- Ores of the Middle James River (Frazer), xi, 201. 

Iron- Ores of the Valley of Virginia (McCreath), xii [9], 17. 

Iron- Ores of the Virginias, West of the Archaean or Eastern Blue Ridge 
(Hotchkiss), xii [9]. 

Iron oxide : Direct reduction by means of metallic zinc, vi, 509 ; In 
Lake Superior copper rock, viii, 412. 

Iron oxides, Hydrated, new classification, vi, 534. 

Iron percussion-tables, ix, 442, 443. 

Iron-pipe stoves compared with firebrick stoves, ix, 483, 486, 488, 
489, 493, 494. 

Iron placer. Mineral Creek, Colo., xi, 182. 

Iron production of the United States, v, 194, 504 ; Compared with 
other countries, v, 172. 

Iron pyrites in Hudson's Bay territories, xiv, 697. 

Iron rail-mills in the United States, Capacity of, ix, 580. 

Iron rails (see also steel rails): Analyses, i, 232; ii, 122; v, 116; viii, 
63; Compared with steel rails, ix, 201, 202, 217, 247, 345, 366, 
531, 582, 597; Contracts made by French railway companies, 
iii, 47; Cost in England in 1866, vi, 524; Endurance of, iii, 68; 
V, 107 ; In France, iii, 51 ; Investigation on, iii, 44; On Phila- 
delphia and Reading Kailroad, wear and tonnage, viii, 62; Tests 
of, in England and Germany, i, 162. 

Iron Ridge iron-mine, Hubbard, Wis., viii, 495, 496. 

Iron Ridge, Walker County, Gra., fossil-ores, xii [140]; 

Iron River silver-mine, Mich., viii [501]. 

Iron Silver Mining Co., silver-mines, Leadville, Colo., xiv, 181, 287. 

Iron smelting (see Blast-furnace process). 

Iron sponge: Blair's process, ii, 175; Carburizing, ii, 193; Eustis's 
process, ix, 274; History of process for making, ii, 175; Use in 
open hearth furnace, ii, 192; Utilization of, ii, 199. 
Iron sulphate as a precipitant of gold, xi, 196. 
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Iron wire, Annealed, best for suspending plumb-bobs (see Wiredraw- 
ing), vii, 143. 

Iron-works : California : San Francisco — Union, x, 92. Connecticut : 
Fairfield County ; Bridgeport — Pacific, v [225] ; Litchfield County ; 
Canaan, v, 231, Chapinville, v, 231, Cornwall Bridge, v, 231, Hunts- 
ville — Hunt Lyman, v, 231, — Kent, v, 225, 232, Lime Bock, v, 
231, Sharon Valley, v, 232. Illinqis: St. Clair County; East St. 
Louis — Tudor, xiv, 947. Maine: Piscataquis County ; Katahdin, 
V, 229, 234. MasmcJiusetts : Berkshire County; Cheshire, v, 232, 
Lanesboro, v, 232, Lenox, v, 233, Richmond, v, 226, 227, 232, 233 
— Lovelace, v, 228, — Van Deusenville, v, 233, West Stockbridge — 
Pomeroy,v, 227, 233; Hampden County; Chicopee — Ames Manu- 
facturing Company, vii [257] ; Suffolk County ; South Boston, vii 
[257] — Bay State, ii, 199. Michigan : Van Buren County ; Law- 
ton — Michigan Central, viii, 378, 379. Missouri: St, Louis County ; 
Carondelet—Vulcan, i, 226, 227, 228 ; ix, 67, Meier, iv, 186. New 
Jersey: Sussex County : Stanhope— -Musconetcong, iv, 132 ; Warren 
County; Phillipsburg — Andover, xv [Ixvii]. New York: Clin- 
ton County; Plattsburg — Norton's, viii, 391 et seq,; Columbia 
County; Chatham Village — Beckley, v, 230, Copake, v, 230; 
Dutchess County; Beckman — Clove Spring, v, 229, — Dutchess 
County Iron Works, v [220], Millerton, v, 230, Wassaic, v, 229 ; 
viii, 378, 390, 392; Essex County; Port Henry— Cedar Point, 
vi, 464; Rensselaer County; Troy, xiv, 947. Ohio: Lawrence 
County ; Ironton — Etna, ix, 68. Pennsylvania : Allegheny County ; 
xiv, 660, 661 ; Pittsburgh—Dunbar, i, 238, Grant Hill, viii, 
15, Juniata, viii, 15; Bucks County; Durham, vii, 165; xv 
[Ixviii]; Cambria County; Johnstown — Cambria, v, 208, 209, 
215; Chester County; Phoenixville — PhoBuix, v, 94; xv, 828; 
Dauphin County; Harrisburg — Central, x, 133, McCormick 
estate, x, 132 ; Fayette County ; Uniontown — Fairchance, iii, 404 ; 
Franklin County ; Mont Alto, i, 139, 142 ; Lackawanna County ; 
Scranton — Lackawanna Iron and Coal Company, xv, 819 ; Lehigh 
County ; Bethlehem, iii, 91 ; ix, 259 ; xv [Ixvii] — Lehigh Zinc and 
Iron Company, xv [Ixvii], — Catasauqua — Crane, iv [183], Thomas 
Iron Company, iv, 221, 222 — Hokendaqua — Thomas Iron Com- 
pany, iv, 221, 222; Northampton County; Glendon, iv, 29, 128; 
V, 146; vii, 146; xv [Ixvii]. Vermont: Bennington County; 
Sha^iesbury, V, 234 ; Rutland County ; Pittsford, v, 234. Virginia: 
Henrico County ; Richmond — Tredegar, v [88] ; Shenandoah . 
County; Shenandoah, viii, 347; Middle James River; Central 
Virginia Iron Co., xi, 204. West Virginia: Fayette County; 
Quinnimont — Pennsylvania and Virginia Iron and Coal Company, 
viii, 266. Otheb Countries: Austria: Reschitza, v, 613, 614.. 
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Iron- works — Ckmtinued. 

Canada : New Brunswick ; Coldbrook, xiv, 536 ; Portland rolling- 
mill, xiv, 537 ; Nova Scotia ; Halifax, xiv, 541 ; Moose River, 
xiv, 637; Province of Ontario; Furnace Falls, xiv, 532; Hamil- 
ton, xiv, 534 ; Houghton, xiv, 532 ; Marmora, xiv, 527 ; Toronto, 
xiv, 532 ; Province of Quebec ; Hochelaga, xiv, 522 ; Montreal, 
xiv, 523. Camiola: Sava and Jauerburg, vi, 451. England: 
Cleveland district ; Clarence, v, 60, 65 ; Leeds — Farnley, xiv, 476 ; 
Norton, xi [164]; Towcester, viii, 321. France: Le Creusot, iii, 
367 ; xiv, 476 ; Marseilles, St. Louis, vi, 452 ; St. Chamond — Petin, 
Gaudet & Co., iii, 367 ; St. Etienne, iii, 367 ; Terrenoire, iii, 367 ; 
vi, 452. Oermany: Essen-Krupp, iii, 371; Osnabriick, ix, 260. 
Ireland: Sligo, vii, 91. Mexico: State of Jalisco: Tula, vi, 398. 
Poland: Dombrowa, ix, 70. Scotland: Glasgow — Clyde, v, 56. 
Sweden: Dalecarlia — Domnarfvet, ix, 312; Dannemora, iii, 366; 
Schysshyttan, vi, 451. Wales: Ebbw Vale, vi, 466. South Wales: 
Yuiscedwyn, iii, 152. 

Irondale iron-mines, Wythe County, Va., xii, 36. 

Irondale, N. Y., Visit to furnace of the Middleton Iron Company, 
vi [16]. 

Ironton, O. : Etna iron works, ix, 68-70 ; Iron manufacture, iii, 387. 

Ironton, Sauk County, Wis., iron-ores, viii, 495 ; xii [139]. 

Ironville, N. Y., Bloomary process at, viii, 519. 

Iroquois County, 111., natural gas, xv, 540. 

Irregularities of the Blast-Fumaee Process and a Practical Way to Avoid 
them (Walsh), xv [Ixx], 419. 

Ieving, Roland D., The Mineral Resources oj Wisconsin, viii [285], 
478. 

Irwin's, Pa., bituminous coal, xiii, 332. 

Isabella copper-mine, Ducktown, Polk County, Tenn., ii, 126, 128. 

Isabella furnace, Pittsburgh, Pa., v [330] ; viii, 14 ; xiv, 147, 658, 
861. 

Iserlohn, Germany, Utsch automatic jig, ii, 35. 

Ishpeming, Mich., Visit to, ix [3]. 

Island iron-mine, Putnam County, N. Y., xiii [478], 487. 

Island iron-mine, Reading, Pa., xiv [879], 895. 

Italian laborers in Rothschonberger adit at Freiberg, Saxony, vi, 547. 

Italy, mining industry at the Vienna Exhibition, ii, 140. 

Ivanhoe gold- and silver-mine, Black Range Mountains, N. M., z 
[441], 442. 

Ivanhoe furnace, New River, Southwest Va., xii, 38 ; xv, 748. 

Ives Photo-Engraving Process and its Usefulness to Engineers (Raymond), 
XV [Ixiv], 266. 
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Jacketing of roastiDg cylinders at Deloro, Can., xi [194]. 

Jackfish Lake gold and silver-mine, Lake Superior, v, 475, 483. 

Jack's Hill gold-mine, Plumas Count j, Cal., vi, 95. 

Jackson & Roslin Smelting Works, Eureka, Nev., i, 104. 

Jackson bog-ore mine. Ruby Hill, Eureka, Nov., i, 121. 

Jackson County, O., coal, iv, 190 ; Iron-ores, ill, 386 ; xii [143]. 

Jackson County, Wis., kaolin, viii, 503. 

Jackson Iron Company's furnace. Lake Superior, Mich., iv, 183. 

Jackson iron-mine, Lake Superior, Mich., i, 193 ; Visit to, ix [3]. 

Jackson Manufacturing Company's Works, Harrisburg, Pa., x, 133, 
135. 

Jackson Mining Company, Eureka, Nev., vi, 348, 352, 374, 375, 566 ; 
Bonanza, vi, 367 ; Cavern, vi, 358. 

Jackson, N. C, magnetic iron-ores, xii [134]. 

Jackson, N. H., occurrence of tin-ore, i, 374. 

Jackson silver-lead mine. Eureka district, Nev., vi, 565. 

Jacksonville, Ala., kaolin, x, 321. 

Jalisco, Mex., smelting of copper-ores, xi, 106. 

James County, Tenni, iron-ores, x, 480 ; xv,' 187, 203. 

James River Coal Company, Eastern Va., iii, 229, 231. 

James River, Va. ; Iron-ore region, viii, 345, 346 ; xi, 201-216 ; Meso- 
zoic deposits, vi, 237. 

James's Bay, Can., gypsum, xiv, 694. 

Jamesonite in the Bassick Mine, Colo., xi [114]. 

Japan : Amber, v, 265 ; Antimony, v, 299 ; Coal, v, 246 ; xv, 114 ; 
Copper, V, 270 ; Geology, v, 239 ; Gold, v, 288 ; Iron, v, 266 ; 
Lead, v, 276 ; Magnetic oxide, iii, 361 ; Mercury, v, 299 ; Mineral 
product in 1874, v, 243; Mineral wealth, v, 236; Mines and 
mining, v, 240 ; Petroleum, v, 260 ; Silver, v, 280 ; Sulphur, v, 
300; Tin, v, 297; Yield of gold in gravel, vi, 96. 

Japanese bells. Prehistoric, v, 44. 

Jardine & Chadwick's method of precipitating silver from solution, 
X, 14. 

Jarvis Island, Lake Superior, silver-ores, v [474, 475], 480. 

Jarvis's mining location. Lake Superior, viii, 228, 230. 

Jasper in Alabama, xii [161]. 

Jeddo coal property. Pa., xi, 148. 

Jefferisite associated with chrysolite in the Blue Ridge, North Carolina, 
vii [85]. 

Jefferson Claim, Ruby Hill, Nev., vi, 362. 

Jefferson County, Ala. : Clay-iron-stone, xv, 209 ; Coal, xii, 148 ; xv, 
211; Iron manufacture, iii [388]; Iron-ores, xii, 158, 159; xv 
[181], 183, 188, 190, 201, 204, 209 ; Limestone, xv, 213. 

Jefferson County, Mo., Lead deposits, v, 100, 106. 
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Jefferson Cfeunty, N. Y., iron-ores, i [364] ; x [288], 289, 292. 

Jefferson County, Ohio, carbonate iron-ores, zii [141]. 

Jefferson County, Pa. ; Brown hematites, xii [142] ; Coal, viii, 192; x, 
152, 153, 158, 161 ; xiv, 28, 644. 

Jefferson County, Tenn., brown-ores, xv [178], 196. 

Jefferson, Wis., brick, viii [503]. 

Jenks Corundum Mine, Macon County, North Carolina (Raymond), vii 
[3], 83. 

Jennie A. lead-mine. White Pine district, Nev., i, 123. 

Jennie Parker gold and silver-mine, Silverton, San Juan Coanty, Colo., 
xi [170]. 

Jennings, E. P. : Analyses of Some Tellurium Minerah, vi [13], 606. 

Jenny Jump Mountain iron-mines, Warren County, N. J., ii, 316. 

Jerneqan, Joseph L., Jr., Lead and Silver Smelting in Chicago, ii 
[13], 279; Notes on a Metallurgical Campaign in Halt Valley, 
Colorado, v [48], 560 ; The Swansea Silver Smelting and Refining 
Works of Chicago, iv [6], 35 ; The Whale Lode of Park County, 
Colorado Territory, iii [19], 352. 

Jersey Forge (see American bloomary process). 

Jesus-Maria silver-mine. Sierra Mojada, State of Coahuila, Mex., xiii, 
69 ; XV [553]. 

Jet-Pumps for Chemical and Physical Laboratories (Richards), vi, 492. 

Jewett mine of natural coke, Chesterfield County, Va., xi, 446 [448]. 

Jig with glass sides for lecture experiments, ix, 320. 

Jigs : Collom washers used at Lake Superior, v, 593 ; For coal wash- 
ing, ix, 471-474 ; Paddock's pneumatic separator, viii, 148 ; Used 
at Clausthal, vi, 484, 489 ; Used at the Pribram, Bohemia, ore- 
dressing works, ix, 429-432, 437, 439, 446, 448-450 ; Utsch's auto- 
matic, ii, 31. 

Jigging in Lake Superior copper dressing, viii, 436. 

Jock coal-bed. Panther Creek basin, Pa., xi, 142. 

John Brown & Co., Sheffield, manufacturers of the Ashbel Welch steel 
rail, ix, 532, 553. 

John Hopkins University, Baltimore, Visit to, vii, 227, 

John Jay mine, Boulder County, Colo., Analyses of tellurium minerals 
from, vi, 506. 

John Priss iron-mine, Greenway, Va., xi, 208. 

Johns, William and Henry, engaged to build copper furnaces in Pitts* 
burgh, ix, 680. 

Johnson claim, Patricksville, Stanislaus County, Cal., gold deposits, 
vi, 95. 

Johnson coal-tract, Brazos bed, Tex., ix, 503. 

Johnson copper-mine. Dragoon Mountains, Ariz, xv., 74. 

Johnson County, Ark., coal, iii, 33. 
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Johnson County, Tenn., brown-ores, xv [178]. 

Johnson, Jasper, The Wilmington, Illimm, Coal-Field, iii [14], 188. 

Johnson, J. E. : Remarks on blast-furnace records, xv, 168. 

Johnson's classification of coals, vi, 434. 

Johnston claim, Calaveras County, Cal., gold deposits, yi, 94. 

Johnston, William, inventor of the "Atlas" air-compressor, viii, 271. 

Johnstown Blooming Mill, Pa., v, 211. 

Johnstown district, Pa., coal, xiii, 332 ; xiv [24], 

Johnstown, Pa., Bessemer works at, i, 203, 293 ; v, 209; Calcining 

iron-ores, i, 134 ; Coal-mine, xii, 323, 475, 491 ; Deep bore-holes at, 

xiii, 780 ; Mines and works at, xiii, 772. 
Jokerst, Leon, discovers the Swansea copper-mine, Ste. Genevieve 

County, Mo., x, 445. 
Joliet Iron and Steel Company's Bessemer Works, Will County, 111., 

iii [389] ; v, 212 ; viii, 27 ; ix, 296 ; xv [93], 347. 
JoUie stamp-mill, Shasta County, Cal., i, 48. 
Jolly's spring balance for determination of specific gravity of slags, 

viii, 73. 
Jones & Adams mill, Owyhee County, Idaho, xi, 322. 
Jones & Coleman Pittsburgh Steel Works built by, viii, 18. 
Jones & Laughlin, Pittsburgh, Pa. : Gkis-well, xv [518] ; Manufac- 
turers of cold-rolled shafting, viii, 17 ; Visit to works of, viii, 7. 
Jones & Quigg, Pittsburgh Steel Works built by, viii, 18. 
Jones, Charles E., Explosive properties of coal-dust, etc., in mines, 

xiii, 276. 
Jones, Clemens, Apparatxis for Volumetric Determinations with Potas- 

mim Fermangdnate, xv [Ixxviii], 625, 
Jones gold-mine, N. C, x, 476. 

Jones iron-mine, Springfield, Berks County, Pa., iv, 325, 326, 350. 
Jones iron-mine, York County, Pa., v [133]. 
Jones, John H., estimate of production of anthracite coal, xi, 155- 

157. 
Jones lead-mine, Morgan County, Mo,, v, 106. 
Jones's Valley, Ala., iron-ores, xii [140, 159]. 
Jones, W. B. : Hot-curving machine, viii, 403 ; Remarks in discussion 

of Dr. Dudley's papers on steel rails, vii, 364, 407 ; ix, 544 ; On 

insurance of workingmen, xii, 598 ; On the use of natural gas at the 

Edgar Thomson Steel Works, xii [449]. 
Joplin, Jasper County, Mo.: Bitumen, v, 317; Zinc-ores, viii, 165, 

166. 
Jordan, Professor, on alumina replacing silica in slags, xi, 511. 
Joseph Dixon Crucible Company, vii, 115 ; Visit to works of, xiii, 606. 
Josephine gold-mine, Mariposa County, Cal., vi, 145, 146. 
Journal-bearing, Defreest, viii, 274. 
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Journals, CoeflScients of friction of lubricated, vii, 121. 

Joy copper-mine, Clifton district, Ariz., xv, 34. 

Judd and Davis on the geology of South Wales, xi, 504. 

Judkins & Kellogg stamp-mill, Plumas County, Cal., i, 48. 

Judson, J. N. : Remarks on Mexican smelters, xv, 587. 

Jugtown, Felix township, Grundy County, 111., coal, iii, 194, 19SL 

Julia silver-mine, Comstock lode, Nov., vii, 51 ; viii, 117. 

Julian, Frank, Note on ihe Detennination of Phosphorus in Iron, xii 

[449], 518. 
Julien, A. J., microscopic examination of the syenitic granite of the 

New York obelisk, xi, 366. 
Jump-off Joe claim. Southern Utah, ix [31]. 
Juniata County, Pa., iron-ores, xii [140, 141]. 
Juniata district, Pa., iii [173]. 
Juniata Iron Works, Pittsburgh, Pa., viii, 15. 
Juniata location, Magdelena Mountains, N. M., x, 425. 
Juragua Iron Company, limited, Santiago district, Cuba, xiii [621]9 

624, 631. 
Jura-Trias age in San Juan County, Colo., xi, 176. 
Justice silver-mine, Comstock lode, Nov., vii, 51, 74, 75. 

Kanaba gold-mines, Japan, v, 293. 

Kanawha Valley, W. Va. : Coal, viii, 261, 343 ; x, 81 ; Iron-ores, iii, 
379; xii [142]; Marsh gas, xiii, 541 ; Salt, vii, 299. 

Kane gas-well, Venango County, Pa., xiv, 435 ; xv, 519. 

Kankakee County, 111., coal, iii [189], 198. 

Kansas : Catalogue of official geological reports, vii, 468. 

Kansas City Mining and Smelting Company, v, 106. 

Kansas Co. gold-mine, French Corral, Nevada County, Cal., vi, 94^ 

Kansas mine, Colo., Visit to, xi [10]. 

Kaolin: Analyses of, viii, 505; x, 821, 322; xii, 172; xv, 34; In 
mica veins in North Carolina, viii, 462 ; In New Jersey, yi, 177, 
184, 186 ; Louisa, Randolph County, Ala., xii [161] ; Of Wiscon- 
sin, viii, 503. 

Kaolinization as the source of heat of the Comstock lode, viii, 324 
et seq. 

Karnes Creek Valley, Va., iron-ores, xiv, 808. 

Karthaus coal-mine, Clearfield County, Pa., xiv, 27. 

Kast furnace for smelting argentiferous lead-ores, i, 391-395. 

Katahdin furnace, Piscataquis County, Me., ii, 225 ; iii, 416 ; v, 229, 
234. 

Kearsarge copper-mine. Lake Superior, Mich., v [584]. 

Keckermann on the divining-rod, xi, 418. 

Keel Bidge iron-mine, Menominee region. Visit to, ix [10]. 
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Keener, Dr., of Baltimore, Md., builds copper furnaces, ix, 681. 

Keeversville, Wilmington township, 111., coal, iii, 189. 

Kehley Run Colliery fire, failure of carbonic-acid gas process, ix, 477. 

Keith, N. S., Can we Transmit Power in Large Amount by Electricity f 
vi [5], 452 ; Copper by Electricity, vi [15], 458 ; Electrical Appor 
ratu8 and Processes for ike Mining and Metallurgical Engineer, x 
[240], 309 ; The Desilverization of Lead by Electrolysis, xiii [295], 
310 ; The Electric Light as Applied to Mining, viii [284] ; Remarks 
on copper-plate amalgamation , viii , 363, 364, 370. 

Kelley location, Magdalena Mountains, N. M.^ x, 426. 

Kelly claim, Stanislaus County, Cal., gold deposits, vi, 39, 95. 

Kelly coal-bed, Pa., xii, 323. 

Kelly coal-seam, Cunard mine. Broad Top, Pa., iii, 173, 177, 178. 

Kelly Pneumatic Process Company, organization of, v, 201. 

Kelly, William, early experiments at Cambria Iron Works, Johnstown, 
Pa., V, 210. 

Kemble Coal and Iron Company, Broad Top, Pa., iii, 172, 174; viii, 
220 ; xii, 323. 

Kempton, C. W., Sketches of the New Mining District at Siillivan, 
MainCy vii [234], 349; Remarks on the working of Paddock's 
pneumatic separator, viii, 153. 

Kendars coal-mine, German Township, Fayette County, Pa., viii, 75. 

Kennebec River, Me., ice industry, xi, 352. 

Kennedy, Julian, Blast-Fuma^e Working, viii [278], 348; Hot- Blast 
Stoves at the Edgar Thomson Furnaces, "i)" d^"^," x [124], 495; 
Remarks on the use of blowpipe with coke, xiii, 678. 

Kent, LitchiSeld County, Conn. : Hematite ore-mine and furnace, iv, 
159, 163; V, 225, 232; Iron-ores, iii, 419; Occurrence of slates 
with iron-ore, iii, 412. 

Kent, J. C, Remarks on the effects of the exposure of anthracite, ii, 
142. 

Kbnt, William, An Autographic Transmitting Dynamometer, viii [135], 
177 ; Apparatus for Testing the Resistance of Metals to Repeated 
Shocks, viii [6], 76 ; Oraphic Method of Keeping the Record of Work- 
ing of a Blast-Fumace, vi [13], 551 ; Manganese Determinations in 
Steel, X [4], 101 ; Proposed Apparatus for Determining the Heating 
Power of Different Fuels, xiv [595], 727 ; Recent Failures of Steel 
Boiler-Plates, x\v [594], 812; Some Curious Phenomena Observed on 
Making a Test of a Piece of Bessemer Steel, viii [3], 81 ; The Use of 
Red Charcoal in the Blast Furnace, vi [21], 207 ; Water-Tube Steam- 
Boilers at the Lucy Furnace, xiii [4], 45 ; Remarks in discussion of 
Dr. Hunt's paper on the coal and iron of the Hocking Valley, 
Ohio, vii, 315 ; On Bessemer plants, xiii, 707 ; On Clapp and 
Griffith process, xiii, 767 ; On Dr. Dudley's papers on steel rails. 
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Kent, William — Continued. 

vii, 386 ; ix,554 ; On physical and chemical tests of steel, xiii, 141 ; 
Oo specific gravity of open-hearth steel, xiv, 585; On tamping 
drill-holes, xii, 576, 577 ; On uniformity in the Bessemer process, 
XV, 350; On waste of fuel in metallurgical work, xiii, 724. 

Kent's Ridge, Russell County, Va,, brown hematites, xii [141]. 

Kent's Ridge, Tazewell and Russell Counties, Va., iron-ores, viii 
[339]. 

Kentucky: Catalogue of official geological reports, vii, 468 ; Supple- 
ment I., viii, 469 ; Coals, viii, 186, 222; Natural gas, xv, 526. 

Kern's iron-mine, Tatesville, Pa., iii, 174. 

Kerr, W. C, Some Peeuliaritiea in the Occurrence of Oold in North 
Carolina, x [240], 475; The Oold-Oravels of North Carolina, viii 
[285], 462; The Mica-Vdns of North Carolina, viii [285], 457; 
Remarks in discussion on Maynard's gold specimen, viii, 456. 

Keslar coal-mine, Jefferson County, Pa., xiv, 28. 

Kessler's examination of the Bessemer process, ix, 260. 

Kewaunee, Wis., brick, viii [503], 

Keweenaw copper district. Lake Superior, i, 78; v, 584; vi, 281, 
282 ; vii, 334 ; viii, 410, 486, 488 ; ix [666], 682 et seq. ; Session of 
summer school of practical mining, ix, 666. ^ 

Keyes, W. S., Eureka Lode, of Eureka, Eastern Nevada, vi [13], 344. 

Keystone Bridge Works, Pittsburgh, Pa., viii, 26 ; Visit to, viii [7]. 

Keystone Coal and Manufacturing Company's mine, Somerset County, 
Pa., xii, 495. » 

Keystone furnace, Berks County, Pa., xv [168]. 

Keystone-stamp-mill, Amador County, Cal., i, 46. 

Keystone Zinc Works, Pa., v, 425. 

Kiddie, T., method of copper analysis, xi, 131, 135. 

Kidney coal-bed, Nanticoke basin. Pa., xi, 150. 

Kiernan's coal-mine, Somerset County, Pa., xii [478, 488]. 

Kier, Samuel, petroleum refined by, 1850, in Pittsburgh, viii, 21. 

Kilkenny coal, vi, 431. 

Kiln-charring for charcoal, xi, 83. 

Kilns : Comparison of shelf with cylindrical dry-kiln, xii, 99 ; For 
burning fire-bricks, xiii, 326 ; For drying ores, xii, 95 ; For roast- 
ing iron-ores, ix, 304 ; Gjers kilns, xii, 372 ; Grittinger kilns, xii, 
377. 

Kilns for burning charcoal : Advantages of kilns, viii, 374 ; Classifica- 
tion of kilns, viii, 376 ; Conical kilns, viii, 390 ; Construction, viii, 
376 ; Kiln charcoal preferred for bloomaries, viii, 518 ; Rectangu- 
lar kilns, construction, mode of operating, etc., viii, 378, 386 ; Round 
kilns, viii, 386 ; The Plattsburgh conical kiln the best type, viii, 
397. 
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EiMBALL, Dr. J. P. : A Flux for Rolling-Mill Cinder and Silidous Iron 
Ores in the Blast Fumacey ix [6], 13 ; Atmospheric Oxidation or 
Weathering of Coal, viii [136], 204 ; Differential Sampling of Coal- 
seams, xii [179], 317 ; Relations of Sulphur in Coal and Coke, viii 
[136], 181 ; The Iron-Ore Range of the Santiago District of Cuba, 
xiii [599], 613 ; The Quemahoning Coal-field of Somerset County, 
Pa., xii [451], 468 ; The Self-fiuxing Properties of Chateaugay 
Magnetite from Clinton County, N, Y., and its Treatment in the 
Blast Furnace, ix [6], 72. 

Kimberley Central Mining Company, South Africa, xv [397]. 

Kimberley diamond-mine, Griqualand West, Cape Colony, South 
Africa, XV, 392, 395, 412, 413, 414, 416. 

Kimmel Coal-mine, Beaver Dam Creek, Somerset County, Pa., xii, 
481. 

Kincardine, Ont., salt-deposit, v, 538. 

Kind'Chaudron Process for Sinking and Tubbing Shafts (Deby), v [11], 
117. 

King, C. F., The Chemical Reactions in the Bessemer Process, the Charge 
containing but a small Percentage of Manganese, ix [6], 258. 

King, Clarence : First director of the United States Geological Survey, 
X, 412, 413, 421 ; Report on geographical distribution of mining 
districts in the United States, i, 33 ; Reports, vii, 504. 

King gold- and silver-mine. Sultan Mountain, San Juan County, Colo., 
xi [170]. 

King silver-mines. Calico, Cal., xv, 721, 731. 

King, W. R., Experiments with Bolts and Screw- Threads, xiv [13], 90. 

King's coal-mine, Somerset County, Pa., xii [476, 482], 487. 

King's College University, Nova Scotia, xv, 321, 323. 

King's iron-mine, Cornwall, Lebanon County, Pa., v, 142. 

King's Mountain, N. C, Gold-mine, x, 475; Magnetic iron-ores, xii 
[135]. 

Kingston copper-mine. Lake Superior, Mich., v, 584. 

Kingstone's Mills, Warwick, Ont., salt-deposit, v, 539. 

Kinkora, N. J., clays, vi, 186. 

Kinner Mine, Southern Utah, ix, 30, 31. 

Kinonebira copper-mine, Japan, v, 274. 

Kintz coal-mine, Connellsville, Pa., xiii, 332. 

Kircher on the divining-rod, xi, 422. 

Kirchhoff, C, Jr., Remarks on the Vallecillo Mines, Mex., xiii, 368. 

Kirkman : English patent for water-gas granted to the Kirkmans, 
1852, viii, 296. 

Kirkpatrick, Beale & Co., Pittsburgh, iron manufacturers, viii, 17. 

Kishcoquillas Valley, Pa., brown hematites, xii [137], 

Kishpaugh iron-mine, Warren County N. J., ii [315]. 
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Kiss process for lixiviatioD of silver-ores, xiii, 84. 
Kit Carson iroD-miDe, Leadville, Colo., xiv [275]. 
Kitchen's lead and zinc mine, Wythe County, Va., viii, 341. 
Kittanning coal-beds, Pa., xiv, 626 [643] ; Lower beds, x, 150-160 ; 

xii, 475 [488], 491 ; xiv, 22; Middle bed, x, 150-160; Upper beds, 

X, 150-160; xii, 323 [472], 479, 481, 483, 488, 492; xiv [23]. 
Kittanning Coal Company's mine, Blair County, Pa., xii, 485, 494. 
Kittatining Valley, Pa., brown hematites, xii [137]. 
Kiushiu, Japan, Coal-fields of, v, 247, 252. 
K. K. Consolidated silver-lead mine. Eureka, Nev., vi, 348, 349, 352, 

553 ; Caverns, vi, 358 ; Cross fissures in limestone, vi, 358. 
Kleinschmidt's collection of Montana gold crystals, viii [279]. 
Kloman, Andrew, manufacturer of weldless eye-bars, vii, 328; viii, 

17 ; ix, 298 ; Visit to works of, viii [7]. 
Knebel's coal-mine. Shade Creek, Pa., xii, 476. 
Knee Lake, Can., magnetites, xiv, 691. 
Knickerbocker Ice Company of Philadelphia, manufacturers of ice 

tools, etc., xi, 339, 349, 353. 
Knight coal-mine. West Pittston, Pa., xv, 640. 
Knobbling fire (see American bloomary), viii, 515. 
Knowersville, N. Y., natural gas, xv, 513, 524. 
Knowles steam pump in use at Tombstone mill, Ariz., xi, 102. 
Knox & Co.'s stamp-mill, Tuolumne County, Cal., i, 46. 
Knox County, Ind. coal, iii, 35. 
Knox County, Tenn., brown-ores, xv [178], 196. 
Knox group of rocks in Alabama, xi, 239, 241. 
Knox furnace for roasting quicksilver ores, iii, 274 [276], 292, 300, 302, 

303, 304. 
Knoxville, Cal., Cinnabar crjrstals in chalcedony, ix, 647 ; Quicksil- 
ver ores, iii, 274, 279, 300. 
Knoxville Iron Company's coal-mine, Coal Creek, Anderson County, 

Tenn., xiv, 297. 
Knoxville silver-mine, Charleston, Ariz., xiv [398]. 
Knoxville, Tenn., Excursion to, vii, 9. 
KoENiG, G. A., A New Silver BismvihUe, ix [285]. 
KoENiG, G. A., and Stockdeb, Moritz, On the Occurrence of Imstroua 

Coal vdth Native Silver in a Vein of Porphyry in Ouray County, 

Colorado, ix [285], 650. 
Kohinoor claim. Lake Valley, N. M., x [429], 
KoUer ore-crushing mill, ix, 453. 
Konigsgrube coal-mine, Silesia, Germany, i [360]. 
Konigshutte, Silesia, Germany: Bessemer practice, i, 88; Coal-mine, 

i, 182, 209 ; Rail-manufacture, iii, 65. 
Konigin-Marien-Hutte, Zwickau, Saxony, ii, 300. 
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Korting injector, or " acid siphon-pump," xii, 276 ; xv, 358, 371. 

Kosaga silver-mine, Japan, v, 282. 

Krauser, S. M., Fuel changes at the Port Leyden Furnace, Lewis 
County, New York, viii, 170. 

Kreuznach, Germany, Bricks made at, i, 213. 

Kroencke process for the lixiviation of silver-ores, xiii, 73. 

Kbom, Stephen R., Improvements in Ore-Orushing Machinery, xiv 
[319], 497. 

Krom's rolls for crushing ore, xiii, 114; His system of dry concentra- 
tion compared with water concentration, vi, 415. 

Krupp Iron Works, Essen, Germany, iii, 371 ; viii, 563 ; His form of 
port for gas furnace, ix, 48 ; His process for washing phosphoric 
pig-iron, viii, 156, 321, 359 ; At Springfield, 111., ix, 297. 

Krupp's steel rails: Analysis of, xi, 201. 

Kudo gold-field, Shiribeshi Province, Japan, vi, 96. 

Kuhn, Dr., on the divining-rod, xi, 415. 

Kumayama copper-mine, Japan, v, 275. 

Kun-chok-^van, China, semi-anthracite coal, xv, 112. 

Kuntz's coal-mine, Beaver Dam Run, Pa., xii, 476. 

Kustel on copper-plate amalgamation, viii, 362. 

La Barranca, Sonora, Mex., Lixiviation at, xiii [113]. 

Labor, Colored mining, xiv, 78. 

Laboratories, mining and metallurgical, of the Massachusetts Insti- 
tute of Technology, Boston, i, 30, 400 ; vi, 510; viii, 363 ; ix, 319. 

Laboratory appliances, x, 163, 164, 490, 492. 

Laboratory at Wyandotte, Mich,, Description of, xii, 223, 

Laborers, provision for their health, comfort and education, i, 282 ; 
iii, 218, 221. 

Labradorian or Korian rocks. Mineral deposits in, i, 334. 

Lachine Canal, Excursion to, viii, 137. 

Lackawanna and Western Railroad, Excursion on, xv [Ixxxvi]. 

Lackawanna coal-field. Pa., xi, 137, 151 ; xv, 700. 

Lackawanna Iron and Coal Company's Bessemer Works, Scranton, 
Pa., V, 213; ix, 296 ; xv, 819 ; Visit to, xv [Ixxxvi]. 

Ladders in mines, vi, 294 ; viii, 110. 

Ladle-car for molten metal or slag, xv, 685. 

Ladle, Improved, for venting molten steel, vii, 13. 

La Dura silver-mine, Sonora, Mex., Lixiviation at, xiii, 96 [113]. 

Lafayette College, Easton, Pa., v [184] ; xv, 320, 321, 322, 332, 336, 
809, 813, 814, 818. 

Lafayette County, Pa., iron-ores, iii [385]. 

La Grange Hydraulic Company's gold-mines, Stanislaus County, Cal., 
vi, 39, 49, 59, 95, 98 ; Ditch, vi, 60, 62 ; Miners' inch of water, vi. 
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La Grange — Continued. 

59 ; Tabular statement of yield of gold, with work, cost, etc., vi, 
98; Tailing into the Tuolumne River, vi, 39. 

Laidley, T. T. S., on the use of the U. 8. testing machine at Water- 
town Arsenal, x, 370. 

Lake Champlain, N. Y., American bloomary, viii, 515 ; Character and 
geology, i, 333, 344 ; iii, 374, 382 ; Description of Cedar Point 
furnace, with analyses of ore, limestone, etc., iv, 369 ; Of Pletcher- 
ville furnace, with analyses of ores, limestone, cinder, Bessemer 
pig, etc., ii, 65; Excursion to, i, 15; Iron-mines, v [76] ; Valua- 
tion of, X, 288 ; Magnetic ores, xii, 133 ; Behavior in the blast- 
furnace, iv, 374. 

Lake copper (see Copper refining), ix, 726-730. 

Lake County, Cal., deposition of quartz, viii, 452. 

Lake George and Lake Champlain meeting, Oct., 1878, Proceedings, 
vii, 101 ; Papers, vii, 119. 

Lake Nipigon, Can. : Asbestos, xiv, 697 ; Dolomites, xiv, 697. 

Lake of the Woods, Can. : Dolomites, xiv, 697 ; Lignites, xiv, 695. 

Lake San Christobal, Slumgullion Creek, Hinsdale County, Colo., xi, 
181. 

Lake Superior: A new hydraulic separator for dressing copper-sands, 
xi, 231; Blast-furnaces, economical results, iv, 119, 124; Com- 
mencement and development of mining, v, 175, 177; Copper- 
distriet : Geology, v, 606 ; Topography, i, 75 ; Copper-mines, Min- 
m^,and Ore-dressing: Description oftheAllouez mine and mill, with 
mention of the Atlantic, Calumet, and Hecla, Central, Copper Falls, 
Franklin, Osceola, Pewabic, and Phoenix mines and mills, v, 584*; 
Losses in dressing, viii, 409 ; Mining of mass-copper, iv, 110; Produc- 
tion of copper, V, 175, 194 ; x, 229 ; Richness of the copper-ores, iv, 
16, 112; V, 586 ; Smelting-works, ix, 678,682; Stamp-mills for crush- 
ing the copper-rocks, ii, 208 ; v, 587 ; ix, 90-99 ; Graphite, xiv, 696: 
Iron- region, iii, 390; Geology, i, 193; iii, 376; Iron-ores, average 
percentage of, iii, 376 ; iv, 219 ; Boracic acid in, v, 131 ; Iron-ores 
compared with those of the Middle James River, xi, 201-204, 215, 
216 : Marquette and Menominee regions (magnetic and specular), 
xii, 136 ; Ores require an aluminous flux, ix, 18 ; Use of imper- 
fectly-charred wood as blast-furnace fuel, vi, 203, 205, 206, 208; 
Production, v, 196 : ix, 295 ; Method and cost of mining, i, 193 ; 
Session of summer-school of practical mining, ix, 666; Visit to 
mines, ix [3, 4, 5, 10] ; Meeting, August, 1880 : Proceedings, ix, 
1 ; Papers, ix, 11 ; North Shore: Duncan silver-vein, v, 476, 479; 
Geology, i, 339 ; ii, 58 ; v, 474 ; Mineral -bearing district, v, 473 ; 
Metallic deposits of Black Bay, v, 484 ; Silver-deposits, v, 476 ; 
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Lake Superior — Continued. 

Silver Islet, v, 481 ; Silver-ores, dressing by the Frue concentrator, 
iii, 360 ; v, 486 ; Thunder Bay, v, 479, 482 ; Vein-structure, v, 476 
[see also Silver Islet] ; Tin : Otter Head swindle, v, 483. 

Lake Superior Copper-Rocks in Pennsylvania (Blandy), vii [227], 331. 

Lake Superior iron-mine, Houghton County, Mich., iv, 219. 

Lake Valley, N. M., locality, topography, geology, mineralogy, mines, 
and ores, and their metallurgical treatment, x, 428-440. 

Lake Valley silver-mines, Dofia Afia County, N. M., x, 428 etseq, 

Lakeville, Conn.: Institute entertained by Governor Holley, vi, 17; 
Site of forge in 1748, vi, 222. 

Lake Wenern, Sweden, magnetites, iii, 366. 

Lake Winnipegdsis, Can., salt, xiv, 695. 

La Manta cinnabar mine, Hex., vi, 405. 

Lamberton, Hon. Robert A., LL.D. : Address of welcome at Bethle- 
hem, Pa., meeting. May, 1886, xv [Ixiii]. 

Lamokin, Penn., McHaffie process for dired steel at, i, 236. 

La Mora iron-ore mine, Mex., vi, 407. 

Lamp, mining, for engineers, x, 498 ; Plummet lamp, for underground 
surveying, i, 377, 378 ; Safety plummet lamp, iii, 39. 

Lancashire, Eng. : Red hematites, iii, 362 ; Smelting of rich red 
hematites with Belfast ore, ix, 19. 

Lancaster County, Pa. : Clays, vi, 190 ; Hematite ores. Analysis of, 
ix, 55; Iron manufacture, iii [383]. 

Lancaster County, S. C, gold, xv, 769. 

Lancaster Gap, Pa., nickel-ores, xi, 277. 

Lancaster, Wis., brick, viii, 503., 

Lance coal-bed, Nanticoke basin. Pa., xi, 149, 150. 

Lance colliery, Plymouth, Pa., xv, 704. 

Lander County, Nev., Division of, vi, 347 ; Gold, ii, 218 ; Silver, iii, 
206. 

Landore, Eng.: Bessemer works, iv, 155; viii, 322; Refractory lin- 
ings, iv, 90 ; Siemens direct process at, viii, 322 ; x, 280, 281. 

Land-slides in San Juan County, Colo., xi, 183, 185. 

Lanesboro hematite ore-mine and furnace, Berkshire County, Mass., 
V, 228, 232. 

Langdok, N. M., The Langdon Oas-Producer, xii [10], 93. 

Langdon gas-producer, xii [10], 93 ; xv, 830, 831. 

Langdon' s ore-roasting furnace, ix, 306. 

Langen charger, improved, xiii, 520. 

Langley, Professor: Investigations on hardness and wear, vii, 379; 
ix, 569 ; Remarks on American pig-iron manufacture, i, 286 ; On 
the precipitation of gold, i, 321. 

14 
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L'Anse, Lake Baperior: Transportation on ice to, ix, 684; Visit to, 

ix [4]. 
Lape's coal-mine, Somerset Countj, Pa., xii, 485, 486. 
La Pise, France, smelting of argentiferous lead-ores, i, 390. 
Lapland, occarrence of magnetites, iii, 361, 366. 
La Plata County, Colo., hot springs, xi, 182. 
La Plata district, Colo., xv, 247, 263. 
La Plata Mountains, Colorado (Freeman), xiii [599], 681. 
La Plata silver-mine, Leadyille, Colo., xiy, 189. 
La Plata smelter, Leadville, Colo., Visit to, xi [19]. 
Laramie, Wyoming, magnetic iron-ores, i, 223. 
Lard-oil for lubrication, vii, 128, 137. 
Lardinto^vn gas-well, Butler County, Pa., xv, 517, 518. 
Large Blasts at the Olendon Liinestone Quarry (Firmstone), x [241], 

304. 
Large Charges vs. SmaU Charges at Wdrwiek Furrubce (Cook), xv [Ixxi], 

390. 
Larimer coal-mine, Westmoreland County, Pa., viii, 75. 
La Saline, Can., salt, xiv, 694. 
La Salle County, 111. : Hydraulic limestone, xiii, 172; natural gas, xv, 

539, 540; Visit to, xiii, 11 ; Zinc-ores, ii, 36 ; Zinc-works, iii, 126; 

viii [165]. 
Las Animas iron-mine, Chiquilistlan district, Hex., vi, 408, 409. 
Las Bronzas, Sonora, Mex^, Lixiviation at, xiii [113]. 
Las Minas gold-mine, Vera Cruz, Mex., xiv, 336. 
Last Chance furnace, Utah, iii, 100. 
Last Chance mine, Utah, ix, 29. . 
Las Yedras, Mex., lixiviation at, xiii [113]. 
Late Developments in the Siemens Direct Process (Maynard), x [240], 

274. 
Late Operations upon the Mariposa Estate, California (Rolker), vi [22], 

145. 
Latimer, Charles, on the divining-rod, xi, 412, 431 [445]. 
Lauderdale County, Ala., brown ores, xv, 208. 
Laughlin gold-mine, N. C, x, 476. 
Laureau, L. G., a Bessemer Converter-House without a Casting-Pit, xiii 

[598], 697. 
Laurel Creek, Floyd County, Va., gold-deposits, xiv, 83. 
Laurel Forge, Visit to, x [124]. 
Laurel Hill smelting-works, N. Y., xiii, 125, 216. 
Laurel ore-bank, Cumberland County, Pa., i [137]. 
Laurel Run coal-mine, Clearfield County, Pa,, xiv, 27. 
Laurentian formation, Magnetic iron -ore of, xii, 132. 
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Laurentian rocks : In Atlantic area, x, 478-480 ; In North Carolina, 

vii, 84; In Wisconsin, viii, 480-483; Mineral deposits in, i, 333, 

370; V, 474. 
Laurentian slates of Sullivan, Me., vii, 350. 
Lautenthal, smelting argentiferous lead-ores at, i, 391. 
Laveyssiere system of Pattinsonizing, ix, 458. 

Law of Fatigue and Refreshment of Metals (Egleston), viii [134], 398. 
La^v, Mining, of Mexico, xiv, 34. 

Law of the Apex (Raymond), xii [175], 387 ; Appendix, xii, 677. 
Law Schools in the United States, xv, 337, 818. 
La^vs of friction of lubricated journals, vii, 121. 
La^vrence County, Ala., mineral tar, xii, 145. 
Lawrence County, Ky., carbonates and brown-ores, xii [141]. 
La^vrence County, Ohio : Brown-ores and clay-iron-stone, xii [143] ; 

Iron-ores, iii, 386. 
Lav^rence County, Pa., Brown hematites, xii [142] ; Coal, iii, 386 ; x, 

153, 158'; xiv [24]. 
Lawrence County, Tenn., brown-ores, xv, 208. 
La^vrence Manufacturing Company, Lowell, Mass., Visit to mill of, 

xi [227]. 
Lav^rence Myers Tract, Kingston, Pa., Bore-hole, xv, 640. 
Lawrencetown synclinal, N. S., xiv [679]. 
Lawrenceville, Pa., Visit to Crescent,Steel Works at, xiv, 603. 
Lawton, Mich., charcoal-kilns, viii, 379. 
Lawton shaft, Eureka Consolidated, Nev., vi, 365. 
Lavrton, W. E.: Experiment on the cost of production of water-gas, 

viii, 294. 
Layer veins in mining region about Prescott, Ariz., xi, 288. 
Lazulite in chrysolite beds in the Blue Ridge, in North Carolina, vii 

r86]. 

Leaching Oold- and Silver-ores in the West (Egleston), xii [10], 40. 

Leaching silver-ores, xii, 279. 

Lead : Absence of lead in certain antimony ores in Arkansas, viii, 45 : 
Analyses of, iii, 322 ; v, 316, 324, 326, 327, 329 ; Desilverization by 
electrolysis, xiii, 310; Effect on properties of iron, v, 454; In 
Lake copper, ix, 728; Production in the United States to 1875, v, 
171, 194 ; From 1776 to 1881, xi, 8 ; Purity of the product of the 
Pennsylvania Lead Company's works, iii, 322 ; Refining of base 
bullion by electricity, x, 312; Solubility, xiii, 51, 55; Specific 
gravity no indication of purity, v, 618 ; Specific gravity of certain 
leads, v, 615 ; Used in refining copper, ix, 704, 705 ; Volatilization 
of, in smelting, xi, 394, 397, 409, 411 ; Work-lead made at Pri- 
bram, Bohemia, ix, 458, 459. 

Leadr and SUver-Smelting in Chicago (Jernegan), ii [13], 279. 



212 TBANS. AM, INSTITUTE OF MIKING ENGINEERS. 

Lread- and zinc-mines : Virginia : Wythe County ; Bertha, viii, 341 ; 
Kitchen's, viii, 341 ; Noble's, viii, 341 ; Painter's, viii, 341 ; Wythe, 
viii, 341 ; Wythevillle— Union, viii, 344, 345. 

Lead acetate, incidental production from wood charring, vii, 152. 

Lead-fiirnace (see also under Argentiferous lead-smelting): Auto- 
matic or siphon tap, i, 108 ; ii, 22 ; Use of natural gas in, xv, 661. 

Lead-fiimaces : Missouri: Cole County ; Eagle, v, 321 ; Pioneer, v, 
321 ; Jasper County; Lone Elm, v, 321 ; Morgan County ; Bond's, v, 
321,322; Buffalo, v. 321; Gum Spring, v, 321; Linn Creek, v, 
321 ; Wyan Spring, v, 321 ; St. Francois County ; St. Joe, v, 321, 
323 ; Washington County, Perry, v, 325. 

Lead-mines : California : Inyo County ; Union, i, 387 ; Missouri : 
Franklin County ; Virginia, v [107] ; Jefferson County ; Frumet, 
V, 318 ; Mammoth, v, 106 ; Madison County ; Mine La Motte, v, 

101, 102; Morgan County; Jones, v, 106; Star, v, 321; Newton 
County ; Granby, iii, 126; St. Fran9ois County; Bonne Terre, xv 
[Ixxiv]; Desloge, v, 103; St. Jo., v, 101, 102, 104; Vall6, iii, 
123; V, 104, 325; Ste. Genevieve County; Avon, v, 101, 102; 
Washington County ; Mineral Point, v, 105, 106 ; Palmer, v, 106 ; 
New Ishmael, v, 106; Potosi — New Diggings, v, 105; Fox, v, 101, 

102, 104; Old Mines Tract, Prairie Diggings, v, 105; Sandy, v, 
106; Nevada: Eureka County; Richmond, i [383]; xiii, 435; 
Ruby Hill, i, 380 ; Tip-top, i [383] ; White Pine County ; Jennie 
A., i, 123 ; Miser's Dream, i, 122, 123 ; Mollie Star, i, 123 ; NoHh 
Carolina : Washington, v, 425 ; Utah : American Fork Canyon — 
Miller, i, 128; Big Cottonwood Canyon, i, 124; Bingham Canyon 
—Spanish, i, 126, 127; Winnamuck, i, 125, 126, 385; Little Cot- 
tonwood Canyon — Emma, i, 128 ; ii, 279 ; Virginia : Pulaski 
County; Bayers, xii, 30; Stephens', xii, 30; Wythe County; xiv 
[787]; New River — Austin, v, 85; Union, v, 85; Walton, xii 
[28] ; Wythe, v, 85 ; xii [28], 32 ; Wytheville, ii, 324. Other 
Countries: Canada: Ontario; Black Bay — Enterprise, v, 476, 
484 : France : D^partement du Gard — Palli^res, i [390] : Oer- 
many : Clausthal — Altersegen, vi, 472 ; Silbersegen, vi, 472 : Japan : 
Daira, v, 277 ; Shiga ken, v, 280; Towada, v, 279; Yurap, v, 279: 
Mexico : Nueva Leon ; Vallecillo, xiii, 351 : Sardinia : i [390]. 

Lead molybdate and phosphate in " Accidental " mine, Ariz., xi, 290. 

Lead-ore in Hudson's Bay Territories, xiv, 692. 

Lead-ores: Analyses of, ii, 279; v, 315, 316; Early mining opera- 
tions in the Eastern States, v, 169: In Japan, v, 276; In Lake 
Valley, N. M., x, 432; In Missouri, iii, 116; In the Mississippi 
Valley, v, 170; In Wisconsin, viii, 498 ; List of, ix, 151; Utah: 
Bingham Canyon, i, 124; East Canyon, i, 124 ; Little Cottonwood 
Canyon, i, 124. 
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Lead-plant, xv, 651. 

Lead-refining in Allegheny County, Pa., xiv, 666. 

Lead-silver ores (see Argentiferous lead-ores) of Eureka district, 
Nev., vi, 365, 376. 558. 

Lead-silver smelting: High percentages of lime in slags, xi, 56; 
Method of collecting flue-dust at Ems, xi, 379-411. 

Lead-silver works, Ems, Germany, xi, 379. 

Lead-smelting (see also Argentiferous lead -smelting) : In hearths, v, 
324 : In Leadville, Colo., x, 421 ; In reverberatories, v, 318 ; Penn- 
sylvania Lead Company's Works, near Pittsburgh, Pa., viii, 24. 

Leadville, Colo., Excursion to, xi, 18 ; Fire in Chrysolite mine, xiii, 
505 ; Geology, xiii, 384 ; Geology and mining industry, x, 416, 
420 ; Gold and Silver Milling Co.'s mills. Visit to, xi [19] ; Map 
showing distance from Gunnison, ix, 250; Ore-deposits, xiv, 273; 
Prices paid for silver-ores, ix, 257 ; Silver-lead ores, origin of, xv, 
126, 127; Sulphide deposits of South Iron Hill (see also Silver- 
mines), xiv, 181. 

Leadville Mining Club, Hospitality of, xi, 19. 

Lead-v^orks (see also Lead-smelting) : Missouri : Newton County ; 
Granby, v, 315, 318, 321, 324; Pennsylvania: North Mansfield, 
Pennsylvania Lead Works, viii, 25. 

Lean iron-mine, North Staffordshire, Eng., viii [337]. 

Leases of coal-mines, i, 56, 57, 239, 411 ; v, 185. 

Least squares, method applicable to the analysis of statistics, ix, 89, 
607, 608. 

Leavitt compound pumping and hoisting engine, ix, 298. 

Leavitt, E. D., Remarks on Iron and Steel, considered as Structural 
Materials, x, 372 ; Remarks ou the Longdale Water-pressure Blow- 
ing Engine, vii, 345. 

Leavitt sewage pumping engine, Boston, visit to, xi, 222. 

Lebanon County, Pa.; Coal, v, 378; Iron-mines, xiv, 873; Mag- 
netites, iii, 374 [383] ; Visit to, x, 126. 

Leblanc process for the manufacture of soda, xiii [372, 373, 375], 383, 
[545]. 

. Leblanc' s soda process compared with the ammonia process, vii, 294, 
301. 

« 

Lebrun, Father, on the divining-rod, xi, 428-430. 

Lechner coal. South Park, Colo., v, 367, 368, 369, 372, 375. 

LeConte's ascension-theory of ore-deposits, xv, 138. 

Le Creusot, France : Coal-bed, i, 175 ; Iron-works, iii, 367. 

Ledge, lode, and vein of ore ; Mining locations, vi, 350, 563 ; Use and 

meaning of terms, vi, 370, 380, 381, 383, 560-563. 
Leechburg, Armstrong County, Pa., natural gas, iv, 32 ; xiv, 667 ; 

Westmoreland County, xiii, 544. 
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Lee County, Ala. ; Magnetic iron-ores, xii [134] ; Soapstone, x, 321. 

Lee County, Va. ; Coal, viii, 343 ; Iron-ores, viii, 338, 339 ; xii [140]. 

Lee, R. H., Note on the Opening of a Chilled Hearth with the Goal- Oil 
Blowpipe, XV [Ixxi], 417. 

Leeds County, Ontario, Can., iron manufacture, xiv, 523. 

Leeds, Eng., Iron-works near, xiv, 476. 

Leeds stamp-mill, Utah, ix, 30, 31 ; Cost of milling, viii, 558. 

Leet hematite mine, Berkshire County, Mass., v, 226; vi [17]. 

Leetona, O., iron manufacture, iii, 385. 

Lefevre, on the geology of Egypt, xi, 359. 

Leftwick silver-lead mine. Park County, Colo., v, 560. 

Lehigh and Wilkes-Barre Coal Company, Hollenback shaft, v, 502. 

Lehigh anthracite region, Pa., Coal production of, xi, 156, 

Lehigh coal. Amount of limestone necessary to flux the ash of, vi, 169. 

Lehigh Coal and Navigation Company's Beneficial Fund, xii, 590. 

Lehigh coal-field. Pa., v, 304, 378 ; vi, 274 ; xi, 137, 156. 

Lehigh County, Pa., brown hematite ores, iii, 410; vii [139]. 

Lehigh University, Bethlehem, Pa., v [184] ; xv, 320, 321, 322, 330, 
332, 836, 809, 814; Reception at, xv, Ixviii ; Visit to, xv [Ixvii]. 

Lehigh Valley blast-furnaces. Pa., iii, 155. 

Lehigh Zinc and Iron Company's Works, Bethlehem, Pa., i, 67 ; iii, 
126 ; V, 424 ; xv, 78 ; Visits to, i, 12 ; v, 11 ; xv [Ixviii]. 

Lehman, A. E., Topographical Models : Their Oondruction and Uses, 
xiv [319], 439 ; Model of Cornwall ore-mines made by, xiv [594], 
874. 

Leidy, Joseph, on numulite from Egyptian limestone, xi, 376. 

Lemon coal-bed. Pa., xii, 323, 485, 494. 

Lemon's coal-mine, Blair County, Pa., xii [485]. 

Lend, Austria, smelting process at, i, 242. 

Length of rails, ix, 197, 580. 

Lenox iron-works, Berkshire County, Mass., v, 233. 

Leoben, Austria, mining school, xv, 320, 326, 334, 810, 816. 

Le Royer, on the divining-rod, xi, 423. 

Lesley, J. P., Professor, The Geology of the Pittsburgh Goal-Region, 
xiv [594], 618 ; Address by, i [17] ; Chief of the Second Geologi- 
cal Survey of Pennsylvania, vi, 440; ix, 506; Comments on Hall's 
classification of Philadelphia rocks, xii, 69 ; Hypotheses with re- 
gard to natural gas, xv, 3, 4 ; Importance of his contributions to 
topographical mapping, i, 189. 

Leslie coal-mine, Somerset County, Pa., xii, 483. 

Le Sueur, discovery of lead on the banks of the Mississippi, viii, 498. 

Letheby apparatus for determining sulphur in coal-gas, v, 388 et aeq. 

Levant iron-ore, Juniata district. Pa., iii [173], 174. 

Levels : List of, in Mexico, xii, 567. 
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Levels coal-bed, Pottsville baslD, Pa., xi, 140. 

Lewis, James F., Memorandum Shomng ike Different Expense- Accounts 
in Mining Hematite Ore at the Manhattan Mine, Sharon Station, N. 
F., vi [22], 172 ; The Rewrite Ore-Mines and Blast-Fumaces East 
of the Hudson Eiver, v [17], 216. 

Lewis, Oliver & Phillips, Visit to works of, viii [7]. 

Lewisto^vn, Pa., Bessemer works, v, 209. 

Lexington silver-mill (lixiviating), Butte, Mont., xii [43] ; xiv [343]. 

Lexington silver-mine, Butte, Mont., xiii, 67, 69, 74, 83, 90, 111. 

L'Hopital, Alsace-Lorraine, Germany, shaft sunk and tubbed by the 
Chaudron process, v, 122, 131. 

Liard River, Can., Gold in, xiv, 693. 

Libavius on the divining-rod, xi, 418. 

Liberty copper-mines, Carroll County, Md., ix [33, 36, 37, 39]. 

Libethenite in Mesozoic formation in Virginia, vi, 244. 

Library of the Institute, destruction by fire, viii, 281. 

Lickdale Iron Company's steel-works (Clapp-Griffiths), Lebanon, Pa., 
xiv [922]. 

Lick Mountain, Wythe County, Va., iron-ores, v, 86. 

Lick Run coal, Hocking Valley, O., ii, 274. 

Lieber, Professor, on the aggregation of gold into visible particles, viii, 
456. 

Liebig on the absorption of oxygen by dry wood, viii, 208. 

Liege, Belgium : Mining school, xv, 320, 328, 334, 810, 816 ; Coal- 
basin, ill [368] ; Meeting of the Iron and Steel Institute of Great 
Britain, ii [131]. 

Lievin, Pas de Calais, France, shaft sunk and tubbed by the Chaudron 
process, v, 123, 131. 

Lievre district, Can., Apatite-mining in, xiv, 495. 

Life-memberships, Funding of, ix, 287. 

Life of rails : ix, 217, 248, 597 ; Under different conditions of service, 
ix, 352-355. 

Lift : Improved suspended hydraulic lift, vii, 303. 

Lighting copper-mines on Lake Superior, vi, 294. 

Lightning Creek, Cariboo gold-district, British Columbia, xv [714]. 

Lignite : vi, 432 ; Arkansas, i, 223 ; Behavior when heated compared 
with true bituminous coals, iv, 304; Calorific value of, ii, 61 ; v, 
373 ; Character and composition of Colorado lignites (analyses), v, 
365 ; Coking, i, 222 ; ii, 101 ; iv, 301, 306 ; v, 366 ; Colorado and 
adjoining territories, 1,218,293; ii,61, 101; iv, 298 ; v, 365 ; Hud- 
son's Bay Territories, xiv, 695 ; Permian sandstones of Utah, xi, 
120; New Jersey, vi, 181, 185; Northern Mexico, x, 271 ; Metal- 
lurgical value, i, 216 ; iv, 306 ; Tertiary in Texas, ix, 506. 
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LiLiENBERG, N., -4 Woter-Oas Open-Hearth Furnace, xiii [598], 708; 
Fire- Clays and Fire-Bricks in Sweden, xiii [295], 320. 

Lill ore-dressing house, Pribram, Bohemia, is, 425, 451. 

Lilly Station coal-mine, Cambria County, Pa., xii, 323. 

Lima oil-field, O., xv, 522. 

Lime : Capacity of absorbing sulphur in copper-smelting, xi, 60 ; Effect 

on sulphur and silicon in iron-smelting, xi, 60, 510 ; Excessive use 

of, ix, 17, 20 ; High percentages of lime in lead shaft-furnace slags, 

xi,56; In coal, viii, 187, 188 ; In Hudson's Bay Territories, xiv, 

697; Often used in the blast-furnace where alumina is needed, 
ix, 17. 

Lime Creek, San Juan County, Colo., xi, 173, 175. 

Lime-lining, viii, 6. 

Lime Point, San Francisco, blast, vii, 269. 

Lime Rock, Litchfield County, Conn. ; First foundry, vi, 222 ; Fur- 
nace, vi, 221 ; Iron-works, v, 231 ; Site of first forge in Salisbury 
district, vi, 221. 

Lime silver-mine, Leadville, Colo., xiv [188], 283. 

Limestone : Amount necessary to flux ash of Lehigh coal, vi, 169 ; 
Dolomitic, of Eureka, Nev., vi, 352-372, 555-563 ; Fletcherville 
furnace, Essex County, N. Y., ii, 75 ; Gold in Cretaceo^is limestone 
in Texas, xi, 320 ; Impregnated with copper and zinc in Carroll 
County, Md., ix, 34, 35; Lead-bearing magnesian limestones of 
Missouri and Iowa, iii, 117 ; Mexico, vi, 408 ; Occurrence in Meso- 
zoic formation in Virginia, vi, 245, 251, 253; Southwestern Penn- 
sylvania, iii, 401, 407 ; Used at Pittsford, Vermont, furnace analysis, 
ix, 73 ; Used in blowing out blast-furnaces, vi, 169. 

Limestone quarry at Glendon, great blasts, vii, 266; x, 304. 

Limestones, Analyses of, ii, 75, 93; iii, 401, 407; iv, 374; v, 570; 
vi, 165, 409; viii, 344; ix, 73; xi, 160; xii, 313; xiv, 63, 882; 
XV, 213. 

Liming coke, viii, 201. 

Limonite and other hydrated oxides, new classification, vi, 536, 540. 
(See Iron -ores). 

Limonite (see also Hematite and Brown Hematite) : In Carboniferous 
rocks, xii, 142 ; In Cretaceous rocks, xii, 143 ; In Devonian rocks, 
xii, 141 ; In Huronian rocks, xii, 136, 161 ; In Siluro-Cambrian 
rocks, xii, 136, 155 ; In Subcarboniferous rocks, xii, 141. 

Limonite ores of Alabama, xi, 239, 243, 244, 246. 

Lincoln, CaL, coal, xv [710, 715]. 

Lincoln claim, Lake Valley, N. M., x [429], 443; 

Lincoln County, N. C. : Iron manufacture, iii [388] ; Magnetic iron- 
ores, xii [135]. 

Lincoln County, N. M., mineral region, x, 424. 



INDEX^ VOIJ3, I TO XV. 217 

Lincoln stamp-mill, Amador County, CaL, i, 46. 

Lincoln stamp-mill, Gilpin County, Colo., i, 41. 

LiNDGREN, Waldemar, The Silver-Mines of Calico, Col,, xv [Ixxix], 

717. 
Lines of weakness in cylinders, xi, 234. 
Lingan coal-mines. Cape Breton, N. S., xiv, 550, 557, 558. 
Lingan Tract, Sydney coal-field. Cape Breton, N. 8. xiv, 545. 
Lingula flags in South Wales, xi, 482, 483. 
Lingula primseva in South Wales, xi, 493. 
Linkenbaeh Buddie (Rothwell), xi [227], 475 ; xii, 65. 
Linn Creek lead-furnace, Morgan County, Mo., v, 321. 
Linville Mountain, McDowell County, N. C, brown-ores, xii [135]. 
Liparjrte, viii, 70. 

L' Islet furnace. Province of Quebec, Can., xiv [519]. 
Liston coal-mine, Somerset County, Pa., xii, 476, 496. 
Litchfield County, Conn. : Hematite ore-mines and furnaces, v, 224, 

231 ; Iron-ores, v [216], 217, 224 ; xii, 137 ; Nickel-ores, ii [101] ; 

xi, 277. 
Litchfield gas-well. 111., xv, 526. 
Literature of the divining-rod, xi, 411-446. 
lAterature on the Oeology of Egypt and Examination of the Syenitie 

Granite of the Obelisk which lAeuteriant-Oymmander Oorringe, 

U.S. N., brought to New York (Frazer), xi [227], 353. 
Litharge: Analyses, ii, 97; xv, 463; Condition of silver in, xv, 463 ; 

From cupellation (Silver Islet smelting), analysis, ii, 97. 
Lithia, Presence of, in Ohio fire-clays, xii, 505, 
Lithology (see Classification of Original Rocks) : Egyptian, xi, 353- 

376 ; South Wales, xi, 496-501. 
Litigation concerning the deposits of Mine Hill, Sussex County, N. J., 

V, 580. 
Litigation of Eureka and Richmond mining companies, vi, 371, 560. 
Little Big Bonanza copper-mine, Globe District, Ariz., xv, 67. 
Little Chief silver^mine, Leadville, Colo., xiv [276], 286 [288, 289]. 
Little Cottonwood Canyon, Utah, argentiferous lead-ores, i, 92, 110, 

124; Charcoal, i, 100. 
Little Diamond coal-bed, Pottsville basin. Pa., xi, 141. 
Little Discovery gold and silver-mine, Poughkeepsie Gulch, San Juan 

County, Colo., xi [170]. 
Little Eva iron-mine, Leadville, Colo., xiv [275, 288]. 
** Little Giant" discharge-pipe for hydraulic mining, vi, 74. 
Little Orchard coal-bed, Pottsville basin. Pa,, xi, 141 et seq. 
Little Pic silver-mine, Lake Superior, v, 484. 
Little Pittsburgh silver-mine, Leadville, Colo., xiv, 286 [288, 289]. 
Little Purgatory Basin, Southern Utah, ix [23]. 
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Little River, Montgomery CouDty, Va., gold, viii, 342. 

Little Rock, Ark., semi-anthracite coal, iii, 33. 

Little Sequatchie coal-mine, Marion County, Tenn., xiv, 177. 

Little Sodus Bay, N. Y., fossil-ores, iii [378]. 

Little Tracy coal-bed, Pottsville basin, Pa., xi, 141. 

Little Whale River, Can. : Asbestos, xiv, 697 ; Lead, xiv, 692. 

Livengood and Keim's coal-mine, Somerset County, Pa., xii, 495. 

Live Oak stamp-mill. Placer County, Cal., i, 47. 

Livingston County, 111. : Coal, iii, 198; Natural gas, xv, 541. 

Livingston iron-mine, Oakhill, Columbia County, N. Y., iv, 341. 

lAxiviation and Amalgamation Tests (Clark), xiv [319], 395. 

Lixiviation of silver-ores, xiii, 47. 

Lizette tunnel, Richmond Mine, Eureka, Nev., vi, 358, 359. 

Llano County, Tex., magnetic iron-ores, xii [134]. 

Lloydsville coal-beds, Clearfield County, Pa., xii, 323. 

Lloydsville coal-mine, Cambria County, Pa., xii, 475, 491 ; xiv, 30. 

Location, End-lines of, in U. S. Mining Law, xii, 429. 

Location of mineral claims, vi, 384. 

Lochiel rolling-mill ; x, 132; Visit to, x [121]. 

Locke, J. M., The Bruckner Revolving Furnace, ii [12], 295. 

Lock Ridge furnaces, Lehigh County, Pa., xv, 165, 166 [168]. 

Locomotive firing: Researches on the combustion of fuel; gas analy- 
ses, iv, 251. 

Locomotive works in Allegheny County, Pa., viii, 25 ; xiv, 670. 

Locomotives produce a series of quick blows on the rails, ix, 376- 
379. 

Locust Mountain, Smythe County, Va., bituminous coal, xv, 121. 

Lode-Locations : A Discussion of Recent Decisions of the Supreme Court 
under the U. S. Mining Law (Raymond), xv [Ixiv], 272. 

Lode, vein, and ledge of ore : Mining locations on, vi, 350, 563 ; Use 
and meaning of terms, vi, 370, 380, 381, 383, 560-563. 

Lode, The, in the U. S. Mining Law, xii, 394, 429. 

Lodes (see Veins). 

Logan coal-mine, Clearfield County, Pa., xiv, 27. 

Logan County, Ohio, natural gas, xv [522]. 

Logan iron-mine, Dillsburg, York County, Pa., v, 134, 141 et seq. 

Logan, Sir W. E., and Hall, Prof. James, geological map of Canada, 
etc., XV [469], 478. 

Lohr's coal-mine, Somerset County, Pa., xii, 475, 481, 484. 

LoiSEAU, E. F., The Manufacture of Artificial Fuel at Port Richmond, 
Philadelphia, vi [20], 214; The Successful Manufacture of Cowr 
pressed Fuel at Port Richmond, Philadelphia, viii [277], 314; Re- 
marks on manufacture of fuel from anthracite coal-dust, ii, 143. 

Loiseau's artificial fuel works. Visit to, iii, 13 (see Artificial fuel). 
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Lrola iron-mine, Sierra Maestra, Cuba, xiii, 623 [633]. 

Lomas, John, A Manual of the Alkali Trade, xiii [372]. 

London coal-mine, Jefferson County, Pa., xiv, 28. 

London, Eng., Royal School of Mines, xv, 320, 325, 810. 

London steel-works, Ontario, Can., xiv, 535. 

Londonderry, Colchester County, N. 8., Excursion to, xiv, 322. 

Londonderry, Colchester County, N. S., specular iron-ores, xiv, 539. 

Lone Elm lead-furnace, Jasper County, Mo., v, 321. 

Lone Pine copper-mines, Clifton district, Ariz., xv, 41. 

Lone Pine stamp-mill, Inyo County, Cal., i, 45. 

Lone Pine, Va., iron-ore mines, xi, 205. 

Lone Star stamp-mill, Plumas County, Cal., i, 48. 

Long, J. C, A New Regenerative Hot-Blmt Oven, xiii [596], 725. 

Longdale coal-mines, Allegheny County, Va., v, 421. 

Longdale Iron Company's furnace and coke works, Allegheny County, 
Va., viii, 267 [347] ; xv, 168, 169; A water-pressure blowing en- 
gine, vii, 339 ; Metallic zinc in hearth, vii, 98 ; Visit to, x, 7 ; Zinc 
deposits in throat of furnace, vii, 93. 

LongfelloTV copper-mine, Clifton district, Ariz., xv, 30 et seq. 

Long Island, Hudson's Bay, anthracite, xiv, 695 ; Copper pyrites, xiv, 
692; Hematites, xiv, 691. 

Longmaid and Claudet processes for the extraction of gold and silver 
from roasted pyrites, xiv, 98. 

Longmaid's process of copper extraction, x, 11. 

Long Valley, Ala.: Coal, xv, 193; Iron-ores, xv, 188. 

Longwcdl System of Mining (Harden), i [26], 300. 

LongTvall system of mining, applicability to anthracite region, i, 57. 

Lookout claim, Richmond mine, Nev., vi, 364.^ 

Lookout gold- and silver-mine, Cunningham Gulch, San Juan County, 
Colo., xi [170]. 

Lookout Mountain, DeKalb County, Ala., coal, xii, 147. 

Lookout Mountain, Ga., fossil-ore, xii [140]. 

Lookout Mountain, Tenn. ; Excursion to, vii, 3 ; Iron-ores, xv, 187, 
188. 

Lorberry coal-basin, Pa., xi, 158. 

Lord, Prof. N. W., Notes on Lithia in Fire- Clay , xii [449], 505; 
Notes on Some Highly Phosphuretted Pig-Irons, xii [449], 506. 

LtOrway coal-mine. Cape Breton, N. 8., xiv, 557, 558. 

Los Angeles County, Cal., gold, iii, 20^. 

Los Angelos Star gold and silver-mine. Cement Creek, San Juan 
County, Colo., xi [170]. 

Los Pinos Agency, Southwest Colo., ix, 650. 

Loss of gold in chloridizing-roasting, xiv, 339. 

Loss of mercury at Tombstone mill, Ariz., xi, 106. 
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Loss of metal by wear, iz, 326 ; Dudley's method of determining, iz, 
327-331 ; Ezception taken to Dudley's method, iz, 583, 584. 

Loss of silver by patio process, xiii, 370. 

Losses in Copper- Dressing at Lake Superior (Munroe), viii [134], 409. 

Losses in roasting silver-ores, zii, 287. 

Losses in working gold, iz, 646. 

Lost Ledge quicksilver-mine. Pine Flat, Cal., iii, 276. 

Lotta gold-mine, Coahuila, Mez., ziv, 202, 205. 

Loudon County, Tenn., brown ores, xv, 178, 196. 

Loudoun County, Md., Mesozoic deposits, vi [235]. 

Louina, Randolph County, Ala., Kaolin, z, 321. 

Louisa County, Va., pyrites deposits, xii, 530. 

Louisburg, Cape Breton, N. S., Visit to, ziv [323]. 

Louise furnace, Harrisburg, Pa., z, 134. 

Louisiana : Catalogue of official geological reports, vii, 469 ; Supple- 
ment I, viii, 469. 

Loupe formed in the American bloomary process, viii, 536. 

Lovelace hematite ore-mine, Berkshire County, Mass., v, 228. 

Lowe-Strong gas as a fuel, ziv, 253. 

LoTve water-gas system, viii, 302, 304. 

LoTvell, Mass. : Visit to canals and locks of water-power system, and 
mills of Lowell, Lawrence and Merrimac companies, zi, 227.^ 

LoTver Calciferous group in Mesozoic formation in Virginia, vi, 253, 
257, 261. 

LoTver California copper district, zv, 75. 

LoTver Cambrian rocks in South Wales, zi, 480 et seq. 

LoTver Devonian rocks. Pa., ziv, 651. 

LoTver magnesian limestone in Wisconsin, viii, 489. 

LoTver New Lezington coal, Hocking Valley, O., ii, 274. 

LoTver Palaeozoic in South Wales and in the Appalachian range, zi, 
479. 

LoTver sandstone group in Mesozoic formation in Virginia, vi, 252, 
256. 

Loivmoor, Eng., iron-ores, iz, 18. 

Loiv Moor, Allegheny County, Va. : Furnace, viii [347] ; Visit to, z, 
7 ; Geology, ziv, 801 ; Iron-mine, ziv [79]. 

Loiv Point coal-mines, Cape Breton, N. S., ziv [323]. 

LoTV steel (see Soft steels). 

LoTvrey's ore-bank, Cumberland County, Pa., i [136]. 

Loyalsock coal-field, Sullivan County, Pa., v, 378 ; zi, 154, 158. 

Lubricants to diminish friction of journals, vii, 121. 

Lubricated journals, coefficients of friction, vii, 121. 

Lucas's coal-mine, Dudkard Township, Greene County, Pa,, viii, 75. 

Luckhart mercury furnace, iii, 274, 276, 289. 
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LuckoTv's process for determining copper by electrolysis, x, 57, 65 ; 
His method of copper analysis, xi, 132, 183. 

Lucy furnace, Chain Dam, Pa., xv, 167 [168]. 

Lucy furnace, Pittsburgh, Pa., ii, 69 ; v [330] ; viii, 14 ; ix, 64 ; x 
[497]; xiv, 658; xv, 425; Experiments at, ii, 59; Experience 
with scaffolds, ix, 64 ; Use of coke in, xii, 214 ; Visit to, viii [7]. 

Lucy Selina furnace, Longdale, Va., vii, 339. 

Ludivig & Carter copper-mine, Esmeralda County, Nov., xiii, 657. 

Ludivigshafen, Germany, ammonia-soda process, vii [297]. 

Lunar claim, Southern Utah, ix [23]. 

Lunenburg, N. S., alluvial gold, xiv, 684. 

Lupita or At Last Margaret claim. Eureka Consolidated mine, Nev., 
vi, 364. 

Luray Cave, Va., Visit to, x, 7. 

Lurmann cinder-block, iv, 101 ; xv, 165, 168 ; At Cedar Point fur- 
nace, Essex County, N. Y., iv, 377 ; At Dunbar furnace, Fayette 
County, Pa., iv, 183 ; Varying opinions on, iv, 180. 

Lustrous coal with native silver, ix, 650. 

LuTTGEN, E., Magnesium Carbonate as a Non- Condtictor of Heat, xv 
[Ixxviii], 614. 

Luzerne County, Pa., coal, v, 378; xv, 699 et seq.; Iron-manufacture, 
iii [383] ; Mining district, xv, 629. 

Lycoming County, Pa., Coal, x, 153, 158; Fossil ores, xii [141]. 

Lycopodiacese in Mesozoic formation in North Carolina, vi, 261, 264. 

Lyell, Charles, geological map of the Eastern United 8tates, xv [469], 
470. 

« 

Lykens Valley coal-bed, Pottsville basin. Pa., xi, 141, 143 et seq, 
Lyle, Captain, Remarks on iron and steel considered as structural 

materials, x, 369. 
Lyman, Benj. Smith, Oeology of the Low Moor, Va,, Iron-Ores, xiv 

[595], 801 ; The Importance of Surveying in Oeology, i [19], 183. 
Lyman's mining location, Lake Superior, viii, 232. 
Lynchburg, Va., Excursion to, xii, 9 ; Pyrites-deposits, xii [530]. 
Lyndhurst, Ontario, Can., iron-manufacture, xiv, 523. 
Lynx Creek Valley, Ariz., gold- and silver-ores, xi, 288,. 290. 
Lyon County, Ky., iron-manufacture, iii, 388. 
Lyon, John, Sligo Mill, Pittsburgh, erected by, in 1825, viii, 15. 
Lyon silver-mill, Dayton, Nov., xiv, 731. 
Lyon stamp-mill, Morro Velho mines, Brazil, i 49. 
Lyons Eailroad, France, iii, 47 et seq. 
Lyonsdale coal, Hocking Valley, O., ii, 274. 

MacDonald, Charles, A Method of Moiling Steel or Iron Eye-Bars, 
vii [227], 328 ; On the Necessity of Oovemment Aid in Organizing 
a System of Tests of Materials Used for Structural Purposes, x, 362. 
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MacFarlane, Thomas : Assajs of gold-ores from Marmora, Canada, 
ix, 416 ; Clamficatian of Original Eoeks, viii [6], 6S; On the Use 
of Determining ^ag-DensitieSf in Smelting j viii [3], 71 ; Silver Idety 
viii [134], 226; Remarks in discussion of Dr. Church's paper on 
concentration and amalgamation, viii, 155; On Prof. Muuroe's 
paper on losses in copper dressing at Lake Superior, viii, 448 ; In- 
vestigations in the metallurgy of copper ores, x, 15* 

Macfarlanite from Silver Islet, viii, 236, 279. 

Machine drills (see also Burleigh and Winchester drills), iii, 144 ; 
Comparison of the Burleigh, Rand, IngersoU and Waring drills, 
iii, 147 ; Good effect in ventilation of mines^ viii, 118 ; When and 
where invented, vi, 549. 

Machine for determining the resistance of metals to repeated shocks, 
viii, 76. 

Machine gold-pan (Peck's), viii, 141. 

Machines for testing-purposes, xii, 608. 

Machinery for Bessemer process, Improvements in, ii, 263 ; v, 214. 

Machinery for coal- washing, couvejing and elevating, xii, 497. 

Machinery, Improved, for mining and metallurgical use, ix, 298. 

Machinery, Mining, in Mexico and Central America, xiii, 408. 

Mackenzie furnace for smelting copper-slags, ix, 681, 683, 719. 

Mackenzie River, Can.; Chromic iron, xiv, 697; Gold, xiv, 693; 
Petroleum, xiv, 696. 

Mackinaiv, Mich., Visit to, ix [9]. 

Mackintosh, J. B., A New Method for the Determination of Phosphorus 
in Iron and Steel, xiv [321], 385 ; Electrolytic Determination of Cop- 
per and the Formation and Composition of So- Called AUotropie Copper, 
X [3], 57 ; Note on the Influence of Organic Matter and Iron on 
the Volumetric Determination of Manganese, xiii [7], 39 ; The Volu- 
metric Determination of Manganese, xii [11], 79 ; Remarks on de- 
termination of manganese in spiegel, xii, 300 ; On phosphorus in 
iron, XV, 452 ; Method of copper analysis, xi, 128, 134. 

Mackintosh, Hon. J. C, address at Halifax meeting, xiv, 315. 

Mackintosh, Hemphill & Co., Pittsburgh: Manufacture of steel cast- 
ings, ix, 297 ; Visit to works of, viii [7]. 

Maclure, William, geographical map of the Eastern United States, 
XV, 469. 

MacMartin, Archibald, Certain Mechanical Changes in Bessemer 
Steel in the KSnigin-Marien-BuJtte, near Zwickau, Saxony, ii [14], 
300. 

Macomb County, Mich., salt-deposit, v, 558. 

Macon County, Ala., magnetic iron-ores, xii [134], 

Macon, N. C, magnetic iron-ores, xii [134]. 

MacVeagh, Wayne, address of welcome, ix, 277. 
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Madison County, Ark., siderite, xii [142]. 

Madison County, Mo. : Brown-ores, xii [139] ; Lead-deposits, v, 100, 
101. 

Madison County, N. Y., fossil ores, xii [139]. 

Madison, Wis., brick, viii, 502, 503. 

Madoc furnace, Ontario, Can., xiv, 531. 

Magdalena Mountains, Southern N. M., x, 425. 

Magee's coal-mine. Independence, Washington County, Pa., viii, 75. 

Magic pendulum, xi, 435, 438. 

Magnesia : Analyses, xiv, 460 ; In coal, viii, 187 ; Processes for 
manufacturing, xiv, 458, 460. 

Magnesian iron-ores, advantageously smelted with aluminous ores, ix, 
20. 

Magnesian limestone (see Dolomite). 

Magnesian stone. Analyses of, iv, 374. 

Magnesium Oarbonate as a Non- Conductor of Heat (Luttgen), xv 
[Ixxviii], 614. 

Magnesium used in refining nickel, Fleitmann's process, xi, 279. 

Magnetic needle: To determine carbon, v, 381, 386; ix, 388; Use in 
searching for magnetic iron-ores, iv, 353 ; Used to detect flaws in 
iron and steel, ix, 388. 

Magnetic iron-ores (see Iron-ores, Iron-mines and Analyses) : Analyses 
of American magnetites, iii, 375; Chateaugay ore, ix, 72; Geo- 
graphical occurrence in the Eastern United States, iii, 373. Local- 
ities: Alabama: xi, 239. New Jersey: i, 146; ii, 314; iii, 374, 
382; iv, 356. New Mexico: i, 297. New Y(yrh: Clifton, i, 364; 
Clinton County, ix, 22, 83 ; Lake Champlain region, i, 333, 344; 
ii, 69, 75 ; iii, 374, 382 ; iv, 220, 373 ; vi, 516 ; viii, 517 ; West- 
chester County, ix, 18-21. North Carolina: iii, 375. Pennsyl- 
vania : Berks County : Boyertown, iv, 323 ; ix, 55 ; Lebanon 
County: Cornwall, iii, 374,383; iv, 319, 325; York County, v, 
132. Rhode Island : Cumberland, vi, 226 ; Presence of titanium in 
ore from Church mine, N. J., vi, 189 ; Presence of zircons in Unaka 
magnetites, vii, 76. 

Magnetic Iron- Ores of New Jersey, their Geographical Distribution and 
Geological Occurrence (Smock), ii [13], 314. 

Magnetic ore-separating machine, ix, 451. 

Magnetic oxide of iron, Coating of, to prevent rust, xi, 329. 

Magnetic pyrites, rational formula, vi, 538. 

Magnetic separation of nickel and copper ores, x, 305-308. 

Magnetic test for carbon in steel, v, 381, 386. 

Magnetism of iron and steel an index of physical properties, ix, 385, 
388. 
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Magnetite : In South Wales rocks, xi, 492, 500 ; In syenitic granite 

of the New York obelisk, xi, 374. 
Mahanoy City bore-hole, Schuylkill County, Pa., v, 308. 
Mahanoy coal-basin, Pa., ix, 514 et aeq. ; xi, 145, 158. 
Mahanoy Plains, Excursion to, v, 18. 
Mahanoy-Shenandoah coal basin. Map of, ix, 509-517. 
Mahoning coal-mine, Armstrong County, Pa., xiv, 30. 
Mahoning Valley Coal-Region (Roy), iv [15], 188. 
Mahoning Valley, O., coal, iii, 386. 
Mahony stamp-mill, Amador County, Cal., i, 46. 
Mahopac iron-mine, Putnam County, N. Y., xiii [478], 480, 482, 484 ; 

XV [79], 80. • 
Maid of the Mist gold and silver mine, Poughkeepsie Gulch, San Juan 

County, Colo., xi [170]. 
Maidenhead coal-pits, Chesterfield County, Va., iv, 309. 
Maillefert, effi)rts to remove the upper portion of Diamond Reef, New 

York harbor, by high explosives, viii, 254. 
Main on the effect of velocity of impact on the duty of stamps, ix, 84, 

85. 
Maine : Catalogue of official geological reports, vii, 470 ; Hematite 
ore banks and furnace at Katahdin, v, 229, 234; Occurrence of tin 
at Winslow, i, 373 ; Sullivan silver-mining district, vii, 349 ; The 
working of the Paddock pneumatic separator at Blue Hill, viii, 
153. 
Maine gold- and silver-mine, Bosita, Colo., vii, 23. 
Maitland salt-well, Goderich, Can., vi, 135. 

Malachite : Arizona : xv, 67. Maryland : Carroll County, ix, 34, 35. 
Missouri : Ste. Genevieve County, x, 449. Southern Utah : In the 
silver sandstone, ix, 27, 28. Virginia : In Mesozoic formation, vi, 
244. 
Malaga, Spain, iron-ores, iii, 373. 
Maiden salt-well. 111., natural gas, xv, 541. 
Malebranche, on the divining-rod, xi, 429, 430. 
Malleable Cast-Iron (Terhune) [24], 233. 

Malleable cast-iron: Produced by heating pig-iron in alkaline car- 
bonates, vii, 148 ; Use of spiegeleisen for, iii, 422. 
Mallet, Prof. J. W., analysis of Hawk's Nest, Va., coal, viii, 268. 
Maltby coal-mine, Luzerne County, Pa., xv, 640. 
Maltby hematite-mine, Dutchess County, N. Y., v, 221. 
Malting coal, vi, 431. 
Malvern, Chester County, Pa., visit to Bishop's platinum works, ix, 

282, 283. 
Mamindomingo gold-mine, U. S. of Colombia, S. A., xiii, 136. 
Mammoth Cave, Ky., xv, 540. 
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Mammoth claim, Eastern Nev., vi, 348. 

Mammoth coal-vein in Pennsylvania: i, 177, 261 et%eq,; xi, 140 ei 
seq,; Mapping of the Mabanoy-Sbenandoah district, ix, 512, 517. 

Mamimoth iron-mine, Marklesburg, Pa., iii, 174. 

Mammoth lead-mines, Jefferson County, Mo., v, 106. 

Mammioth stamp-mill, Plumas County, Cal., i, 48. 

Mammoth stamp-mill, Shasta County, Cal., i, 48. 

Man-engine, viii, 110; In the Lake Superior copper-mines, vi, 294. 

Management of Structural Steel (Hill), xi [222], 248. 

Manchester coal-field, Eng., i, 175. 

Manchester, Onondaga Lake, N. Y., natural gas, xv, 524. 

Mandanga diamond- works, Brazil, vi, 34. 

Manganese: A cause of stiffness in steel, ix, 384; Amount required 
to remove oxygen in Bessemer iron, ix, 395; As flux in silver- 
copper smelting in Montana, xi, 59 ; Attempt to separate man- 
ganese from iron by chlorine, viii, 514; Carries sulphur into blast- 
furnace elag, viii, 201, 202; Combination with phosphorus in 
Bessemer steel, iv, 367 ; Deposits in Southwestern Virginia, v, 86, 
87.90; Determination of, in splegel, steel, etc., xi, 323-329; xii, 
73, 75, 79, 295,514; Effect on Bessemer steel, ii, 117; iv, 364; 
vi, 110, 193; vii, 194, 358, 365, 366, 379, 381, 385, 390, 405; ix, 
604, 605; x, 302, 410; Effect on color-test for carbon, x, 184 ; 
Effect on steel rails, xi, 199-201 ; Elimination in the Bessemer 
process, ix, 260; Estimation of, in Iron and Steel, xiv, 372; 
Formula for determining the proper amount in rail steel, ix, 564 ; 
In basic steel, ix, 598 ; In Dudley's formula, ix, 356 ; In iron and 
steel, XV, 104; In steel, Colorimetric estimation of, xv, 102; In- 
fluence of, in steel -castings, xiv, 128, on steel, xii, 665 ; Influence 
of organic matter on the volumetric determination of, xiii, 39 ; 
Limits in Bessemer rail-steel, x, 410; Low manganese tends to 
make unsound ingots and rails, ix, 537, 566 ; Manganese required 
to make steel roll well, ix, 538 ; x, 302 ; Methods of estimating, 
vii, 176; ix, 397; x, 100-111, 173, 189, 191, 194, 197, 203; 
Occurrence in large amount in gray pig-iron, xi, 197 ; Presence in 
filter-paper, x, 108 ; Kails with one per cent, of manganese giving 
good results, ix, 535 ; Relation to carbon — gray pig-iron with 16 
per cent., x, 269 ; Relation to silicon and carbon in pig-iron and 
steel, xi, 197-200; Too low in Dudley's formula, ix, 599. 

Manganese Determinations in Steel (Kent), x [4], 101. 

Manganese in Bessemer Rail-Steel (Cabot), x [241], 302. 

Manganese ores: Analyses, iv, 217; xii, 22, 172; In Alabama, xi, 
239 ; In Carroll County, Md., ix, 35 ; In Lake Valley, N. M., x, 
432 ; List of, ix, 154. 

Manganese Fig (Raymond), vi [20], 192. 

15 
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Manganese steel, xv, 461. 

Manganese sulphide, Presence of, in matte, in Butte district, Mon- 
tana, xi, 59. 

Manhattan hematite ore-mine, Dutchess County, N. Y., v, 221 ; Per- 
centage of different expense accounts, vi, 172; Visit to, vi [16]. 

Manhattan quicksilver-mine, CaL, iii [274]. 

Manhattan Quicksilver Works, CaL, iii, 295, 297, 304. 

Manhattan salt-mine, Ooderich, Can., vi, 135, 143. 

Manhattan Salt Mine^ at Ooderich, Canada (Heinrich), vi [15], 125. 

Manhattan silver-mine, Nev., xiii, 67, 68, 69, 74. 

Manitoba, Can., gypsum, xiv, 694. 

Manitounuck, Hudson's Bay, quartzites, xiv, 697. 

Manitou, Colo., Excursion to, xi, 19. 

Manitowoc, Wis., brick, viii [503]. 

Manness, Charles F., A New Bottom for Bessemer Converters, ix [288], 
388. 

Mansfield, Germany: Copper-mines, xv, 75; Copper-works, x, 57; 
Silver-works, xiv, 747. 

Manufacture of Artificial Fuel at Port Richmond, Philadelphia (Loiseau), 
vi [20], 214. 

Manufacture of Bessemer Pig-Metal at the FletchervUle Charcoal FumcLce 
near Mineville, Essex Co,, N. Y. (Witherbee), ii [4], 65. 

Manufacture of Charcoal in Kilns (Egleston), viii [6], 373. 

Manufacture of Compressed- Stone Bricks (Bodmer), ii [8], 85. 

Manufacture of Ferromanganese in Georgia (Ward), iv [22], 362. 

Manufacture of Ferromanganese in Blast-Fumaces (Ward), v [44], 611. 

Manufacture of Ferromanganese in the Blast-Fumace (Valton), vi [5], 
451. 

Manufacture of Fire-Brick at Mt, Savage, Md, (Cook), xiv [595], 698. 

Manufacture of Iron and Steel Rails (Pearse), i [18], 162. 

Manufacture of Iron in Canada (Bartlett), xiv [319], 508. 

Manufacture of Soda by the Ammonia Process (Heinrich), vii [233], 
294. 

Manufacture of Steel Castings (Salom), xiv [12], 118. 

Manufacturer's Gas Company, Pittsburgh, Pa., xv, 531, 532, 533. 

Manzanita gold-mine, Sweetland, Nevada County, CaL, vi, 42, 55, 56; 
Working of sluices, vi, 56, 

Mapleton coal-mine, Clearfield County, Pa., xii, 492; xiv, 27. 

Mapping the anthracite coal-fields of Pennsylvania, ix, 506. 

Maps : Geological ; Of the United States, xv, 465 ; Use of contour 
lines, i, 186; What they should show, i, 185; New geological map 
of Europe, xv, 681 ; Of the U. S. Geological survey of the Territories 
(see Mining Maps), vii, 511, 517 ; Topographical ; Sketch of devel- 
opment, i, 190. 
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Marais des Cygnes, Kan., spathic ores, xii [143]. 

Marathon, Tex., sandstone, xiii [390]. 

Marble Island, Hudson's Bay, Quartzites on, xiv, 697. 

Marble Mountain iron-mines, Warren County, N. J., ii, 316; xii 

[135], 
Marble percussion table, ix, 443. 
Marcasite in Mesozoic formation in Virginia, vi, 244 ; In coal, viii, 

181, 202, 215. 
Marcelina claim, Eureka district, Nev., vi, 349. 
Marcellus iron-ore bed. Pa., xiv, 805. 

Marco Polo on the use in the East of rods for divination, xi, 416. 
Marcou, Jules, geological maps of the United States and the British 

provinces, xv, 473, 475. 
Margarite in chrysolite beds in the Blue Ridge in North Carolina, 

vii [86]. 
Margarodite in rocks of South Wales, xi, 485. 
Mariazell furnace, Austria, i [165]. 
Maricopa County, Ariz., xv, 26, 60. 

Maries County, Mo.: Lead-deposits, v [100]; Red hematite, xii [139]. 
Marion County, Tenu.: Coal, xiv, 177; xv, 210; Red fossil-ores, xv, 

203. 
Marionville gas-well, Forest County, Pa., xiv [437]. 
Mariposa County, Cal., placer mining, vi [29]. 
Mariposa Estate, Cal., Late operations on, vi, 145. 
Mariposa gold-mine, Mariposa County, Cal., vi [157 J. 
Mariposa stamp-mill, Nev., xi, 322. 
Marking of rails, ix, 201, 219, 221. 
Marklesburg, Pa., fossil-ores, iii, 174. 
Marks coal, Richmond basin, Va., vi, 270. 

Marks, Prof. William D., experiments upon the production of water- 
gas by the Strong process, viii, 293, 294, 295. 
Maries, Pas de Calais, France, shaft sunk and tubbed by the Chaudron 

process, v, 123, 131. 
Marls in Mesozoic formation in North Carolina, vi, 261. 
Marly, Nord, France, shaft sunk and tubbed by the Chaudron process, 

V, 123, 131. 
Marmora, Ontario, Can. , Magnetic ores, iii, 381 ; Gold-bearing mis- 

pickel veins, ix, 409 ; Treatment of gold-ores, viii, 155 ; Iron-works, 

xiv, 527. 
Marquette iron-region, Mich. : Geological structure and methods and 

cost of mining, i, 193 ; Iron manufacture, iii [390] ; Iron-ores, iii, 

376 ; ix [666] ; xii, 136 ; Session of the summer school of practical 

mining, ix, 666 ; Visit to, ix [3, 5]. 
Marseilles modification of the Pattinson process, ix, 458. 
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Marsh-gas, Solubility of, xv, 5, 11. 

Marshall, Charles, Remarks on physical and chemical tests of steel, 
xiii, 147. 

Marshall coal. South Boulder Creek, Boulder County, Colo., v, 366 
et seq, 

Marshall County, Ala., brown-ores, xv [181]. 

Marshall or Cottonwood Pass, Colo., ix [258]. 

Marshall's Island, Hancock County, Me., magnetic iron-ores, xii 
[132]. 

Marshbank's & Son's Works, Harrisburg, x, 136. 

Martens' microscopic investigations of the structure of iron and steel, 
xi, 261-263. 

Martha's Vineyard, Mass., siderite, iv, 112. 

Martin County, Ind., iron manufacture, iii, 389. 

Martin steel (see under Steel and Open>hearth). 

Martin's Station, Va., A. M. & O. R. R., Smelting works at, viii, 341. 

Martindale Zinc Works, St. Louis, Mo., iii, 126; viii [165]. 

Martinsberg, O., iron manufacture, iii, 385. 

Mary copper-mine, Ducktown, Polk County, Tenn., ii, 126, 128. 

Mary Pratt furnace, Birmingham district, Ala., xv, 736, 739, 757. 

Maryborough district, Australia, stamp-mills, i, 49. 

Maryland: Catalogue of official geological reports, vii, 471, Supple- 
ment II., ix, 622; Copper-deposits in Carroll County, ix, 33. 

Mason Science College, Birmingham, £ng., xv, 326, 811. 

Mass-copper, Lake Superior, vi, 276, 278 ; viii, 409 ; Contract work, 
vi, 287 ; Men and wages at Central mine, vi, 291 ; Methods of 
mining, iv, 110; vi, 282; Mining and smelting, ix, 679 et seq. . 

Mass- Copper at Lake Superior Mines, and Methods of Mining It (Blake), 
iv [14], 110. 

Massachusetts : Anthracite coal, vi, 225, Catalogue of official geo- 
logical reports, vii, 472 ; Supplement I., viii, 469; Hematite ore- 
mines and blast-furnaces, v, 225, 232 ; Valuation of iron-mines, x, 
289. 

Massachusetts Institute of Technology, Boston, v [184] ; xv, 318, 
320, 323, 330, 332, 336, 590, 809, 814, 818 ; Mining and metallurgi- 
cal laboratories, i, 30,400; vi, 510; ix, 318; Work in the mining 
laboratory, viii, 362. 

Massanutten Mountains, Ya., the Shenandoah Iron Works, viii, 347. 

Massillon, Stark County, O. : Coal-mines, iv, 190 ; Iron manufacture, 
iii, 386. 

Matchless Silver-mine, Leadville, Colo., xiv [288]. 

Mathematical discussion of Dr. Dudley's paper, by Raymond, ix, 605. 

Mathematical treatment of statistics, ix, 609. 

Mather & Geist, Pueblo smel ting-works, x, 436. 
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Matheson, E., Paper read before the Institute of Civil Engineers, on 
Steel for Structures, x, 405. 

Mathey and Riotte, method of copper analysis, xi, 131. 

Mathieu's retort for charcoal making with utilization of the acetic 
vapors, xi, 84, 85. 

Matilda copper-mine, Clifton district, Ariz., xv, 36. 

Mattagami River, Can.: Iron pyrites, xiv, 697; Lignites, xiv, 695; 
Soapstone, xiv, 695. 

Matte (see also Copper-mattes): Analyses, ii, 95; vi,212; Assays, iii, 
331 ; Containing tellurium, x, 494 ; Desilverization of copper- 
matte at Black Hawk, Colo., iii, 313; iv, 285; Extraction of gold 
and silver from roasted matte, xii, 42 ; Prom Silver Islet ores, ii 
95, 98; From silver-lead smelting in the West, iii, 100, 312; From 
silver-lead smelting, when using high percentage of lime, xi, 58; 
From smelting silver-copper ores containing matiganese, in Mon- 
tana, xi, 59 ; Made in copper-smelting at Ore Knob, N. C, x, 34- 
45 ; Nickel and cobalt from smelting Mine La Motte ores, v, 327. 

Mattes, W. F., Rail'Sedions, xv [Ixxviii], 776 ; Remarks on Bessemer 
plants, xiii, 706 ; In discussion of Mr. Howe's paper on A Sug- 
gested Cure far Blaet-famace Chills, xi, 470, 471 ; On gas-producers, 
XV, 825. 

Matthiessen and Hegeler Zinc Company, Lasalle, 111., ii, 36, 41. 

Mattie gold- and silver-mine. Cement Creek, San Juan County, Colo., 
xi [170]. 

Mauch Chunk, Pa., Excursion to, iii, 13; Red shale, xiv, 633, 646; 
Visit to, xiii, 300. 

Maud iron-mine, Stapleton, Va., xi, 205. 

Maurage, Belgium, shaft sunk and tubbed by the Chaudron process, 
V, 123, 131. 

Maury County, Tenn., hematites, xii f 138]. 

Max Meadows, Wythe County, Va., copper-ores, v, 87. 

Maxburg oil-field, O., xv, 522. 

Maximilian's Hutte, Bavaria, Bessemer practice, i, 89. 

Maxon Springs, Texas, sandstones, xiii, 389. 

Mayville, Wis., iron-ores, viii, 495. 

Mazeline and Couillard machine for artificial fuel, vi, 215. 

Mazon Township, Grundy County, 111., coal, iii [189], 193. 

Maynard, G. W., Bwgraphieal Notice of Sir C. W, Siemens, xii [451], 
645; Biographical Notice of Sidney Oilchrist Thomas, xiii [599], 
785 ; Tjate Developments in the Siemens Direct Process, x [240], 274 ; 
On a Oold Specimen firwn California, viii [284], 451 ; Remarks in 
discussion of Mr. Grabill's paper on The Peculiar Features of the 
Bassick Mine, xi, 120; In discussion of Mr. Rogers's paper on Uie 
Mines and Mills of Oilpin County, Colorado, xi, 53, 54 ; On Indiana 
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Maynard, G. W. — Continued. 

block ooal, i, 232, 233 ; Oo the silver sandstones of Utah, ix, 33 ; 
On Smyth process for making steel, ziii, 768 ; Analysis of Cha- 
teaugay magnetite, ix, 81. 

McAllister, Ind. T., coal, iz, 496. 

McAlpine gold- and silver-mine, San Juan Coanty, Colo., xi, 187. 

McCall coal-mine, Clarion County, Pa., xiv, 30. 

McCarty's gold-diggings, Columbia Hill, Nevada County, Cal., vi., 95. 

McClelland stamp-mill, Plumas County, Cal., i, 48. 

McClintock qoal-mine, Somerset County, Pa., xii, 483, 496. 

McComber iron-mine. Lake Superior, Visit to, ix [3]. 

McConnack Heirs' coal-mine, Franklin Township, Fayette County, 
Pa., viii, 75. 

McCormick Estate, Fairview, Pa., Iron works of, x, 132. 

McConnick, Henry, experience with a scaffold, ix, 63. 

McCormick iron-mines, Dillsburg, York County, Pa., v, 135, 136, 141, 
142, 143. 

McCormick steel-works (Clapp-Griffiths), Harrisburg, Pa., xiv [922]. 

McCoy Hill, Eureka, Nev., vi, 555. 

McCreath, Andrew S., Determination of Carbon in Iron and Steel, v 
[49], 575 ; Phosphorus in Bituminous Coal and Coke, viii [6], 74 ; 
The Iron-Ores of the Valley of Virginia, xii [9], 17 ; Remarks in 
discussion of Dr. Dudley's papers on steel rails, vii, 387 ; On cost 
of mining in Cripple Creek district, Va., xv, 755 ; On the condi- 
tion of sulphur in coal, viii, 185; Analysis of anthracite from Sul- 
livan County, Pa., xi, 158 ; Determination of sulphur in Pennsyl- 
vania coals and coke, viii, 192, 193. 

McCreath, A. S., and D'Invilliers, E. V., Comparison of some 
Southern Cokes and Iron-ores, xv [Ixxviii], 734. 

McDermott, Walter, Combined Concentration and Amalffamation of 
Silver- Ores, xiii [599], 679 ; The Frue Omoentraior, iii [18], 357. 

McDoran claim, Plumas County, Cal., gold deposits, vi, 95. 

McDowell, F. H., American Mining-Machinery in Mexico and Central 
America, xiii [298], 408; Recent Improvements in Oopper-SmeUing, 
xiii [7], 124. 

McGavock mine. New River, Va., xii [28, 30]. 

McGee, W. J., geological map of the United States, xv [469], 484. 

McGill's mining locations, Lake Superior, viii, 232, 233. 

McGill University, Montreal, Can., xv, 321, 323 ; Session at, viii, 123. 

McGregor iron-mine, Pictou County, N. S., xiv, 61. 

McGregor's coal-mine, Dark Shade Creek, Pa., xii, 476. 

McGuigan gas-well, Washington County, Pa., xv, 518. 

McHaffie process for making direct steel, i> 236. 
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McKean County, Pa. : coal, vii, 323 ; x, 163, 159 ; xiv [23], 33 ; Moun- 
tain Bands, xiv, 648 ; Natural gas, xv, 619 ; Oil, vii, 316, 317 et 
eeq,; xiv, 420; xv, 613. 

McKee coal-mine, Jefferson County, Pa., xiv, 28. 

McKellar, Messrs., exploration in the region of Thunder Bay, Lake 
Superior, viii, 227. 

McKennan, Judge, charge in case of Messrs^ Atkins V8, the Edge 
Moor Iron Company, x, 400. 

McKinnie gold- and silver-mine, San Juan County, Colo., xi, 187. 

McLaren's Brook iron-mine, Pictou County, N. S.,xiv, 69, 61. 

McMinn County, Tenn!, brown-ores, xv [178], 197. 

McMuUen and Hallock gas-well, Cattaraugus County, N. Y., xiv, 
436. 

McMuUin's claim, Southern Utah, ix [24]. 

McNally's lead, Southern Utah, ix [22]. 

Mears's chlorinatiqp process, ix,419 ; At Deloro, Can., xi, 196. 

Mears's process for the extraction of gold from silver-ores, xiii [86]. 

Measuring in mine surveys, improved method, ii, 219. 

Measurement of water in hydraulic mining ; miner's inch, vi, 68 ; 
ix, 167. 

Measures and weights in Mexico, xv, 122, 688. 

Mechanical changes in Bessemer steel, ii, 300. 

Mechanical Preparation of Anthracite (Rothwell), iii [6], 134. 

Mechanical puddling, viii, 366, 367. 

Mechanical Work Performed in Heating the Blast (Frazier), vi [9], 
313. 

Mechanics' school at Drifton, Pa., ix, 390. 

Medical schools in the United States, xv, 337, 819. 

Meetings of the Institute : Amenia, N. Y., Oct., 1877, Proceedings, 
vi, 10 ; Papers, vi, 26 : Baltimore, Md., Feb., 1879, Proceedings, 
vii, 216 ; Papers, vii, 239 : Bethlehem, Pa., Aug., 1871, Proceed- 
ings, i, 10; Papers, i, 69: May, 1886, Proceedings, xv, Ixiii; Pa- 
pers, XV, 3: Boston, Mass., Feb., 1873, Proceedings, i, 28; Papers, 
i, 331; Feb., 1883, Proceedings, xi, 217; Papers, xi, 229: Chat- 
tanooga, Tenn., May, 1878, Proceedings, vii, 1 ; Papers, vii, 11; 
May, 1886, Proceedings, xiv, 1; Papers, xiv, 17: Chicago, 111., 
May, 1884, Proceedings, xiii, 1 ; Papers, xiii, 13: Cincinnati, O., 
Feb., 1884, Proceedings, xii, 44^; Papers, xii, 467: Cleveland, O., 
Oct., 1876, Proceedings, iv, 9 ; Papers, iv, 77 : Denver, Colo., Aug., 
1882, Proceedings, xi, 1 ; Papers, xi, 27: Dover, N. J., May, 1876, 
Proceedings, iv, 3; Papers, iv, 29: Easton, Pa., Oct., 1873, Pro- 
ceedings, ii, 7 ; Papers, ii, 79 ; May, 1876, Proceedings, v, 2 : Hali- 
fax, N. S., Sept., 1886, Proceedings, xiv, 307 ; Papers, xiv, 326 : 
Harrisburg, Pa., Oct., 1881, Proceedings, x, 119; Papers, x, 127: 
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HazeltoD, Pa., Oct., 1874, Proceedings, iii, 8; Papers, iii. 152: 
Lake George, N. Y., Oct., 1878, Proceedings, vii, 101 ; Papers, vii, 
119: Lake Superior, Mich., Aug., 1880, Proceedings, ix, 1; Pa- 
pers, ix, 11: Montreal, Can., Sept. 1879; Proceedings, viii, 121; 
Papers, viii, 139: New Haven, Conn., Feb., 1875, Proceedings, 
iii, 15; Papers, iii, 218: New York, N. Y., May, 1872, Proceed- 
ings, i, 20; Papers, i, 216; Feb., 1874, Proceedings, ii, 11; 
Papers, ii, 159; Feb., 1877, Proceedings, v, 27; Papers, v, 427; 
Feb., 1880, Proceedings, viii, 275 ; Papers, viii, 287 ; Feb., 1885, 
Proceedings, xiii, 585; Papers, xiii, 611: Philadelphia, Pa., 
Feb., 1872, Proceedings, i, 17 ; Papers, i, 162; May, 1873, Pro- 
ceedings, ii, 3; Papers ii, 17; June, 1876, Proceedings, v, 3; 
Papers, v, 53; Oct., 1876, Proceedings, v, 19; Papers, v, 330; 
Feb., 1878, Proceedings, vi, 18; Papers, vi, 25; Feb., 1881, Pro- 
ceedings, ix, 275; Papers, ix, 291 ; Sept., 1884, Proceedings, xiii, 
285; Papers, xiii, 305: Pittsburgh, Pa., Oct., 1872, Proceedings, 
i, 25 ; Papers, i, 277 ; May, 1879, Proceedings, viii, 1 ; Papers, viii, 
9; Feb., 1886, Proceedings, xiv, 587; Papers, xiv, 607: Roanoke, 
Va., June, 1883, Proceedings, xii, 1 ; Papers, xii, 15: Scranton, 
Pa., Feb., 1887, Proceedings, xv, Ixxvii; Papers, xv, 671 : Staun- 
ton, Va., May, 1881, Proceedings, x, 1 ; Papers, x, 9: St. Louis, 
Mo., 1874, Proceedings, iii, 1 ; Papers, iii, 21 ; Oct., 1886, Proceed- 
ings, XV, Ixx; Papers, xv, 355: Troy, N. Y., Nov., 1871. Proceed- 
ings, i, 13; Papers, i, 85; Oct., 1883, Proceedings, xii, 173; Papers, 
xii, 183: Washington, D. C, Feb., 1876, Proceedings, iv, 18; Pa- 
pers, iv, 191; Feb., 1882, Proceedings, x, 225; Papers, x, 247: 
Wilkes-Barre, Pa., May, 1871, Proceedings, i, 3; Papers, i, 33; 
May, 1877, Proceedings, vi, 3; Papers, vi, 27. 

Meier, E. D., The Heine Safdy-Binlerj xiv [594], 941. 

Meier iron-works, St. Louis, Mo., iv, 186. 

Meigs County, Tenn., iron-ores, xv, 187, 197. 

Meigs, General, Remarks in the Discussion on Iron and Stee] consid- 
ered as Structural Materials, x, 368. 

Meiler-charring for charcoal, xi, 83. 

Meinecke's classifying apparatus at Clausthal, vi, 483. 

Melanchthon on the divining-rod, xi, 417, 418. 

Melaphyre : viii, 70; Of Lake^uperior copper-region, vi, 275. 

Mell, p. H., Jr., Auriferous Slate-Deposits of the Southern Mining Re- 
gion, ix [288], 399 ; The Claiborne Group and its Remarhahle Fos- 
sUsy viii [278], 304 ; The Southern Soapstones, Kaolin^ and Fire-clays, 
and their Uses^ x [241], 318 ; Collection of fossils presented by, viii, 
281 ; ix, 287 ; Occurrence of Corundum in igneous rocks of North 
Carolina, ix [288]. 
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Melon coal-Diine, Chest Creek, Pa., xiv, 30. 

Melrose, Cal., LixiviatioD at, xiii [113]. 

Melting spiegeleisen for Bessemer process, vi, 194. 

Melting of steel by electricity, x, 313. 

Melville Island, Can., clay-ironstone, xiv, 691. 

Members : Election of, Amenia meeting, vi, 14 : Baltimore meet- 
ing, vii, 236: Bethlehem meetings, i, 11; xv, Ixv: Boston 
meetings, i, 28; xi, 220: Chattanooga meetings, vii, 4; xiv, 14: 
Chicago meeting, xiii, 5 : Cincinnati meeting, xii, 453 : Cleve- 
land meeting, iv, 9 : Colorado meeting, xi, 11 : Dover meeting, 
iv, 3: Eastou meetings, ii, 7; v, 12: Halifax meeting, xiv, 320: 
Harrisburg meeting, x, 121: Hazelton meeting, iii, 10: Lake 
George meeting, vii, 114: Lake Superior meeting, ix, 7 : Montreal 
meeting, viii, 135: New Haven meeting, iii, 15: New York meet- 
ings, i, 21; ii, 11; v, 27; viii, 281; xiii, 597: Philadelphia meet- 
ings, i, 17; ii, 3-; v, 12, 25; vi, 21 ; ix, 279; xiii, 296: Pittsburgh 
meetings, i, 25; viii, 3; xiv, 596: Roanoke meeting, xii, 11: Scran- 
ton meeting, xv, Ixxix : Staunton meeting, x, 5: St. Louis meetings, 
iii, 3; xv, Ixxi: Troy meetings, i, 13; xii, 177: Washington meet- 
ings, iv, 18 ; X, 236: Wilkes-Barre meetings, i, 7; vi, 7. 

Memoranda on the Analysis of Statistics (Hale), ix [288], 608. 

Memoranda Relating to the Boiler Account as kept During the Construc- 
tion of the Edgar Thomson Steel- Works ^ Pittsburgh, Pa. (Barnes), 
vi [15], 525. 

Memoranda Relating to two Ninety-Foot Chimneys for Siemens Heating 
Furnaces, at the Edgar Thomson Steel- Works (Barnes), iv [14], 105. 

Memoranda Showing the Percentage of the Different Expense-Accounts in 
Mining Hematite- Ore at the Manhattan Mine, Sharon Station, New 
York (Lewis) vi [22], 172. 

Memorandum Relating to the Construction- Account of the Rail-Mill of the 
Edgar Thornson Steel Cmnpany (Barnes), vii [7], 77. 

Memorial Hall, Philadelphia, the Institute collections, viii, 6, 280, 284. 

Memorial session on death of Alexander Lyman Holley, x, 238. 

Memorial to Congress to establish a board to test structural materials, 
X, 361, 366. 

Menacconite, effect on iron-ores, viii, 516. 

Menasha, Wis., brick, viii, 503. 

Mendheim furnace, xiv, 464 et seq, 

Menelaus on the relative endurance of iron and steel rails, ix, 597. 

Menestrier, Father, on the divining-rod, xi, 430. 

Menominee iron-mines, Lake Superior, xiv, 910. 

Menominee iron-region, Mich., viii, 492 ; xii, 136 ; Visit to, ix, 10. 

Mercer coal-bed, Pa., x, 151-160. 

Mercer County, Pa., coal, iii, 386; x, 153, 154, 169; xiv [24], 625. 
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Mercer County, W. Va., fossil ores, xii [140]. 

Merchantable iron, x, 400. 

Mercury (see also Quicksilver and Amalgamation) : Amount used in 
the patio process, xi, 66, 69 ; As a reagent, xii [42] ; Commence- 
ment of mining operations at New Almaden, Cal., v, 175 ; Effect 
on tin, xi, 235 ; Loss in milling, xi, 48, 106 ; Loss in patio process, 
xi, 73; Metallurgy of, in North California, iii, 273; Occurrence in 
Japan, v, 299 ; Occurrence in North California, iii, 273 ; Produc- 
tion at New Almaden, Cal., to 1875, v, 195; Production in the 
United States to 1875, v, 171, 194 ; From 1776 to 1881, xi,8; 
Sickening of, xi, 36 ; Use in the stamp battery, viii, 366, 369. 

Mercury ores, list of, ix, 155. 

Merrimac Manufacturing Co., Lowell, Mass., Visit to mill of, xi, 227. 

Merriman coal-mine, Westport, Pa., xiv, 30. 

Merriman on the method of least squares, ix, 609. 

Merritt, W. Hamilton, The North Staffordshire Coal- and Iron-Dia- 
tnet, viii [283], 333. 

Merritt's mining location, Lake Superior, viii, 232. 

Merryfield against the city of Worcester, Mass., for damages to con- 
densers by sewage, ix, 270. 

Mesabic Range, Minn., magnetic iron-ores, xii, 136. 

Mesnard copper-mines. Lake Superior, i [80]. 

Mesozoic era of North American continent, xi, 166, 175, 178. 

Mesozoic formation in North Carolina, vi, 261. 

Mesozoic Formation in Virginia (Heinrich), vi [20], 227. 

Mesozoic rocks in Pennsylvania, v, 494; Thin sections of, iii, 327. 

Mesquite silver-mine, San Miguel property. State of Chihuahua, Mex., 
x, 294. 

Metacom stamp-mill, ix, 95. 

Metal mines: Altitude, viii, 108; Climbing, viii, 109; Compared with 
coal-mines, viii, 108; Depth, viii, 108 ; Freedom from poisonous 
or explosive gases, viii, 108; Hygienic conditions, vii, 109; Ven- 
tilation, viii, 109. 

Metallic sheets of extreme thinness, vii, 91. 

Metalliferous deposits in the crystalline stratified rocks, i, 333; Origin 
of, i, 340, 413 ; ii, 215. 

Metallization of the dike, Tombstone, Ariz., x, 340. 

Metallurgical campaign at Hall Valley, Colo., v, 560 ; In railroad 
district, Nev., iii, 329. 

Metallurgical terms, A glossary of, ix, 99. 

Metallurgical treatment of Lake Valley ores, x, 435 ; Of nickel and 
copper ores, x, 305 ; Of oxidized copper-ores in Chili, vii, 445 ; Of 
the silver-ores at Rosita, Colo., vii, 30. 

Metallurgical uses of electricity, x, 312-317. 
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Metallurgical Value of the Lignites ^of the Far West (Eilers), i [14], 
216. 

Metallurgical works (see Blast- furnaces, Smelting- works, etc.)* 

Metallurgy (see under the metals), Advance of, since 1875, ix, 293. 

Metallurgy of Nickel in the United States (Blake), xi [221], 274. 

Metals : Circulation of, i, 416 ; Greognostical history of, i, 331 ; ii [58 J ; 
Law of fatigue and refreshment, viii, 398; x, 393; Locating with 
the divining-rod, xi, 411 et seq, ; Natural indications of mineral 
deposits, xi, 442. 

Metamorphoric rocks defined, viii, 64. 

Metcalf copper-mine, Clifton district, Ariz., xv, 35, 36, 39, 40 [49]. 

Metcalf, Paul & Co., Visit to Works of, viii [7]. 

Metcalf, William, Can the Commercial Nomenclature of Iron be Recon- 
ciled to the Scientific Terms Used to Distinguish the Different Classes f 
V [20], 355 ; Can the Magnetism of Iron and Steel he Used to Deter- 
mine their Physical Properties f ix [284], 385; Natural Oas, xiv, 589; 
Remarks in the discussion on iron and steel considered as structural 
materials, x, 403 ; On Dr. Dudley's papers on steel rails, vii, 379 ; 
On economy of fuel in Siemens producers, v, 429 ; On the nomen- 
clature of iron, v, 532 ; On two ninety-foot chimneys for Siemens 
heating furnaces, iv, 108 ; Experiments on resistance of steel to 
repeated shocks, viii, 78. 

Method and Cost of Mining the Red Specular and Magnetic Ores of the 
Marquette Regions of Lake Superior (Brooks), i [18], 193. 

Method of calculating a slag, i, 154. 

Method of Collecting Flue-Dust at Ems on the Lahn (Egleston), xi [222], 
379. 

Method of Determining the Horizontal Section of a Blast-Fumace (Firm- 
stoke), iii [6], 106. 

Method of least squares applied to the analysis of statistics, ix, 89, 
607, 608. 

Method of Rolling Steel or Iron Eye-Bars (Macdokald), vii [227], 328 

Methods of copper analysis compared, xi, 120-135. 

Methods of manganese analysis compared, xi, 323-329. 

Methy Portage, Can., glass-sand, xiv, 698. 

Methylic alcohol from wood distillation, xi, 84. 

Metric and other scales on engineering plans, method of drawing, v, 45. 

.Metric system in the Republic of Mexico, xv, 122. 

Metric system of weights and measures ; Conversazione with the Am- 
erican Society of Civil Engineers, v, 45 ; Introduction into the 
publications of the Institute, v, 45. 

Metropolitan Museum of Art, in New York, offer for collections of 
the Institute, vii, 229. 
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Meurchin, Pas de Calais, France, shaft sunk and tubbed by theChau- 
dron process, v, 123, 131. 

Meuse, France, iron-ores, iii, 367. 

Mexican copper-mines, xv, 76. 

Mexican charcoal-kilns, viii, 383. 

Mexican Cupellation- Hearth (Austin), xiii [7], 41. 

Mexican iron castings, vi, 404, 411. 

Mexican puddling, vi, 411. 

Mexican silver-ores sent to Germany, xi, 75, 76. 

Mexican test of wrought-iron, vi, 413. 

Mexican weights, xi, 78. 

Mexican Weights and Measures (Chism), xv [Ixv], 122, 588. 

Mexico : Catalan forges, vi, 415 ; Cheap labor, vi, 414 ; Coal, vi, 
408; Coal in the Santa Rosa district, x, 270 ; Copper, silver, lead, 
tin, and graphite, vi, 405 ; Cost of production of pig- and bar-iron, 
vi, 409, 411 ; Fire-stone and fire-brick, vi, 401 ; Gold, xiv, 196, 
336; Iron manufacture, vi, 398; Iron-ores, vi, 404, 408; Lime- 
stone, vi, 408; Mining in, xiv, 34; Mining in Oaxaca, xv, 13; 
Patio process at San Dimas, xi, 61 ; Production of silver, xi, 61 ; 
Rainy and dry season, vi, 399 ; San Miguel silver-property, Bato- 
pilas, the new mill, x, 293 ; Silver, xv, 542 ; Smelting of copper- 
ores at Jalisco, xi, 106; Tula iron works, vi, 398; Wood and char- 
coal, vi, 409. 

Meyers' coal-mine, Somerset County, Pa., xii, 481, 482. 

Mezger, Adolph : His contract to complete the Rothschonberger Stol- 
len, vi, 546. 

Miask, Russia, gold-fields, vi, 35, 95 ; ix, 637. 

Mica : From Germantown syenite, xi, 375, 376 ; From syenitic granite 
of the New York obelisk, xi, 365, 371, 372, 374 ; In Hudson's Bay 
Territories, xiv, 696 ; In rocks of South Wales, xi, 485, 489, 493, 
497, 498, 500; On west flank of the Blue Ridge, in North Caro- 
lina, vii, 84 ; Mined three centuries ago, vii, 84. 

Mica-mines: North Carolina: Sink Hole, viii, 460 ; Yancey County ; 
Point Pezzle, viii, 460; Presnel, viii, 459. 

Mica- Veins of North Carolina (Kerr), viii [285], 457. 

Michael claim. Southern Utah, ix [23]. 

Micheroux, Belgium, Hasard Collieries, ii, 203. 

Michiels, George, American patent for water-gas granted to, viii, 296. 

Michigamme iron-mine, Houghton County, Mich., iv, 219; Visit to, 
ix [4]. 

Michigan : Catalogue of official geological reports, vii, 473 ; Supple- 
ment I., viii, 469; Supplement II., ix, 626; Copper-refining at 
Hancock, ix, 682 ; Iron-ores of the Northern Peninsula compared 
with those of the Middle James River, Va., xi, 201-204, 214, 215; 
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Michigan — ContimLed, 

Lake Superior iron- and copper-regions, Visit to, ix, 3-10 ; Utiliza- 
tion of the vapors in charcoal'making at Bangor furnace, Elk 
Bapids furnace, and at Coloma, Mich., xi, 84. 
Michigan Central Iron Works at Lawton, charcoal kilns at, viii, 378. 

Michigan peninsula, origin of copper in, compared with that of South 
Mountain, xii, 85. 

Michigan, University of, Ann Arbor, v [184] ; xv, 320, 321, 323, 332, 
336, 809, 810, 814, 818, 819. 

Micrometer gauge for wire, vi, 604. 

Microline: In Germantown syenite, xi, 375; In rocks of South Wales, 
xi, 497 ; In syenitic granite of the New York obelisk, xi, 373. 

Microlites in rocks of South Wales, xi, 500, 501. 

3{icro8Copie Analysis of the Structures of Iron and Steel (Baylbs), xi 
[219], 261. 

Microscopic examination : Of gold rock, xi, 35, 36 ; Of the rocks of 
South Wales, xi, 496-501. 

Microscopic Structure of Car- Wheel Iron (Garrison), xiv [694], 913. 

Microscopic Strudure of Iron and Steel (Garrison), xiv [12], 64. 

Microscopic Structure of Steel Rails (Garrison), xv [Ixxviii], 761. 

Middle coal district. Pa., Accidents in, x, 71, 75. 

Middlesboro', Eng., Cleveland district, iii, 364. 

Middlesex County, N. J., clays, vi, 178, 189. 

Middlesex, Pa., iron manufacture, iii [386]. 

Middletown, Conn.,. silver-lead deposits, v, 169. 

Midland furnace, Mo., xiii, 499 ; xiv [929] ; xv [440], 443, et seq. 

Midlothian Coal Mining Company, Va., iv, 309. 

Midlothian colliery, Chesterfield County, Va., iii, 184 [229] ; v [422]; 
vi [230], 268; Bore-hole, ii, 261 ; Description of, v, 148; Descrip- 
tion of workings and fighting fire, i, 346, 360; Diamond drill 
borings, ii, 260 ; iii, 183 ; Explosion of fire-damp, v, 148 ; History 
and development of, iv, 308; Natural coke, xi, 446; Section of 
Mesozoic rocks, vi, 256, 265. 

Midlothian Colliery, Virginia (Heinrich), i [28], 346. 

Midlothian Colliery, Virginia, in 1876 (Heinrich), iv [21], 308. 

Midnight location, Black Range Mountains, N. M., x, 441. 

Midvale steel works, Philadelphia, Pa., xv [827] ; Gas-producer, xi, 
. 297-300 ; Visit to, ix [282], 

MifHin County, Pa., fossil-ores, xii [140]. 

Milan copper-mines, Coos County, N. H., xii [530]. 

Miley & Abbe's stamp-mill, Gilpin County, Colo., i, 41. 

Miley & Johnson stamp-mill, Gilpin County, Colo., i, 41. 

Mill (see Stamp-mill and Milling). 

Mill Brook, Worcester, Mass., used as a aewer, ix, 268. 
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Mill-cinder : Analysis, ix, 14, 55 ; Character of mill and foundry iron 
produced by, ix, 13 ; Expelling cinder from iron rails, v, 114 ; Pre- 
judice against its use in the blast furnace, ix, 14; Utilization of, 
ix, 13. 

Mill gold-mine. Lake Catcha district, N. S., xiii, 660. 

Mill River, Mass.: Action on iron, ix, 272, 273; Analysis of water of 
drive-wells, ix, 272 ; Drainage area, ix, 270 ; Drive-wells in the 
valley of, ix, 271. 

Mill, Tabor, in Leadville, Colo., Visit to, xi [19]. 

Mill's coal-pit, Chesterfield County, Va., iv, 309. 

Mills coal-bed, Kingston township. Pa., xi [150] ; xv [641]. 

Mills in Southern Arizona : The Harshaw, xi, 92 ; The Tombstone, xi, 
101-106. 

Mills of Gilpin County, Colo., xi, 33-54. 

Mills, James E., A New Method of Shaft-Sinking through Water-Bear- 
ing Loose Materialy xiii [7], 216 ; Remarks on Midland furnace, 
XV, 447. 

Millen iron-ore, Morris County, N. J. (magnetic), i, 146. 

Miller coal-seam, Allegheny bed, Johnstown, Pa., iii [173], 181. 

Miller County, Mo.: Azurite and malachite, v, 317 ; Red hematites, 
xii [139]. 

Miller, Dr. W. A., Analysis of a Cornish mine water, viii, 332. 

Miller, G, 8., The Specific Gravity of Low- Carbon Steels^ xiv [320], 583. 

Miller iron-mine, Oakhill, Columbia County, N. Y., iv, 341. 

Miller lead-mine, American Fork, Utah, i, 128. 

Miller, Metcalf & Parkin, Visit to Works of, viii [7]. 

Miller Mining and Smelting Company's Sultana Works at American 
Fork, Utah, i, 384. 

Miller's coal-mine, Dunkard Township, Greene County, Pa., viii, 75. 

Millerite, occurrence at Orford, Can., vi, 210, 211. 

Millerton Iron Company's furnace, Dutchess County, N. Y., v, 230. 

Millerton, N. Y., Visit to the Phoenix furnace, vi [17]. 

Millerstown coal-bed, Pa., x, 150, 152, 156. 

Milling (see Stamp mills) : Copper rock : At Lake Superior, cost of, vi, 
303 et eeq,; Ooldorea: Black Hills, Dak., :K,S7et8eq.: Gilpin 
County, Colo., xi, 33 et seq.; Practice of California and Colorado 
compared, xi, 34 et aeq, ; Silver-ores: viii, 551 ; Batopilas, Mex., x, 
293 et aeq, ; Comstock ores, viii, 558 ; Lake Valley, N. M., ores, x, 
436 ; Rates at Salt Lake and Pioche, ix, 30 ; Milling in silver-sand- 
stone district of Utah, ix, 30; Southern Arizona, xi, 91-106. 

Millwood Coal Co.'s mine, Derry Township, Westmoreland County, 
viii, 75. 

Milnes iron-mine, Page County, Va., xiv [79]. 

Milton ditch, Nevada County, Cal., vi, 60. 
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Milton gold-mine, Nevada County, Cal., vi, 59. 

Milton MiniDg and Water Company, Cal., vi, 56; Dams, vi, 76; 
Ditches, vi, 60; Flume, vi, 65 ; Storage reservoirs, vi, 75; Work- 
ing of sluices, at Manzanita mine, vi, 56. 

Milwaukee, Wis.: Brick, viii, 502; Cement, viii, 507; Iron manu- 
facture iii [389]. 

Mimbres Mountains, Southern New Mexico, x [426, 428], 440. 

Minas Novas, Brazil, gold-deposits, vi, 34. 

Minas Prietas Mining Company's mill, Sonora, Mex., xi, 97. 

Minas Viejas, Mex., silver-mines, xii [543]. 

Mine-accidents, viii, 84. 

Mine-fires: Causes and means of extinguishment, iv, 54; In Wilkes- 
Barre coal-mines, iii, 449; iv, 70; Use of carbonic acid gas, ix, 
477-479. 

Mine-gases in Wilkesbarre collieries, xv, 706. 

Mine Hill, Morris County, N. J., iron-ores, x, 289. 

Mine Hill, Sussex County, N. J. : Litigation concerning the deposits 
of, V, 580; Zinc-mine, ii, 319. 

Mine-hygiene, viii, 97 

Mine-inspector's districts, Pennsylvania, Production of anthracite 
coal, xi, 158. 

Mine La Motte, Mo., Excursion to, iii [6] ; Lead-ores, v, 101, 102, 
170 ; Lead-smelting, v, 325 ; Nickel and cobalt ores, iii, 118 ; xiii, 
634. 

Mine Le Couffre, Ch&telineau, Belgium, v, 158. 

Mine-surveys : Improved method of measuring, ii, 219 ; Of the an- 
thracite region of Pennsylvania, ix, 507. 

Mine-timber, Formation of coal from, xv, 819. 

Mineral Creek, San Juan County, Colo., xi, 169, 174. 

Mineral deposits east of the Rocky Mountains, i, 37. 

** Mineral '* (Lake Superior copper), ix, 683-686. 

Mineral deposits : In the Pacific coast-ranges, i, 33 ; North shore of 
Lake Superior, v, 473. 

Mineral dresser (Canfield's), iv, 273. 

Mineral names which closely resemble each other, xii, 243. 

Mineral oil. Detection of, in presence of other oils, xi, 88. 

Mineral oils for lubrication, vii, 128, 137. 

Mineral Point, Mo., lead-deposit, v, 105. 

Mineral production of the United States during its first century of 
Independence, v, 171, 194. 

Mineral productions of Japan in 1874, v, 243. 

Mineral Range Bailroad, ix, 684. 

Mineral Regions of Southern New Mexico (B. Sillimak), x, 240 [424]. 

Mineral Resources of Sovihwedem Virginia (Boyd), viii [284], 338. 
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Mineral Reaaurees of the Hudson's Bay Territories (Bell), xiv [595], 
690. 

Mineral Resources of Wisconsin (Irving), viii [285], 478. 

Mineral vein, lode,x or ledge : Mining locations on, vi, 350, 563 ; Use 
of terms, vi, 370, 380, 381, 383, 560-563. 

Mineral veins (see Veins) : Hoefer's method of determining faults in, 
X, 456 ; Origin of, i, 341, 415 ; ii, 215. 

Mineral Wealth of Japan (Munroe), v [11], 236. 

Mineral Wealth of Southwestern Virginia (Boyd, v [16], 81. 

Mineral wool : i, 214 ; xv, 622 ; Pipe-covering, xv, 618, 620, 624 ; Pres- 
ence of calcium sulphide injurious, xi, 61. 

Minerals : Composing rocks of South Wales, xi, 496-501 ; Composing 
the syenitic granite of the New York obelisk, xi, 364-376 ; For- 
mulas for, vi, 532; In the original rocks, viii, 69; Of the Bassick 
mine, Colo., xi, 110-116; Of the Harshaw mines. Southern Ariz, 
xi, 92; Of San Dimas, Mex., xi, 61, 62. 

Minerals of Southwestern Pennsylvania (Pechin), iii [18], 399. 

Mineralogy of San Juan County, Colo., xi, 165-190. 

Miners : Characteristics of different nationalities, viii, 102 : Copper- 
miners on Lake Superior, vi, 279; Diseases, viii, 99, 103, 106,107, 
113; Homes, iii, 218; Provisions for their health and comfort, i, 
282; iii, 218^221 ; Work by contract, vi, 280, 287. 

Miners* dial, Defective, vii, 312. 

Miners* inch of water: vi, 58, 59; Definition, ix, 157; Experiments 
at Columbia Hill to determine the value, vi, 59. 

Miners' Smelting and Reduction Co.'s Works, Golden, Colo., Visit to, 
xi [22]. 

Miners* School at Drifton, Pa., ix, 390. 

Mines (see under the different Metals and Minerals). 

Mines and Mills of Gilpin County, Colorado (Rogers), xi [17], 29. 

Minevilley Essex County, N. Y., Excursion to, vii, 115; Session of 
summer school of practical mining, ix, 666. 

Mining (see also Mining Coal and Hygiene of Mines) : Advance since 
1875, ix, 293; Application of a new method of dredging to mining 
gold sands, viii, 259; A summer school of practical mining, ix, 
664 ; Corastock lode, Nev. (see Comstock), viii, 828, 330 ; Conser- 
vative and reckless mining, viii, 253 ; Copper on Lake Superior 
(see Copper-mining) ; Copper-ores at Ore Knob, N. C, x, 27, 30 ; 
Copper-ores in Ste. Genevieve County, Mo., x, 454 ; Effect of high 
temperatures, viii, 86, 114; Electrical apparatus for the mining 
engineer, x, 309 ; Exhaustion of ore, or depreciation of the mine, 
an item in cost of ore, i, 199, 203; Gilpin County, Colo., xi, 32; 
Gold in North Carolina, viii, 466 ; Graphite in Chester County, 
Pa., ix, 731 ; Hematite ore at Manhattan mine, N. Y., vi, 172 ; 
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Mining — Oontimied, 

ImprovemeDt in, ix, 294 ; Mexico, xiv, 34 ; Silver Islet, viii, 242 ; 

Underground haulage, ii, 203 ; v, 417 ; Use of coal-cutter, iii, 23 ; 

Use of ladders, man-engines, cages, etc., viii, 110 ; Waste in mining 

(see Anthracite). 
Mining Academy of Freiberg, Course of instruction, v, 434. 
Mining and Metallurgical Engineers, Convention of, at Vienna, ii, 131, 

132. 
Mining and Metallurgical Laboratories of the Massachusetts Institute of 

Technology (Richards), i [29], 400. 
Mining and Metallurgy in the United States, A century of, v, 164. 
Mining and milling on the Comstock lode, x, 421, 422. 
Mining and Storing Ice (Blake), xi [226], 339. 
Mining Olay (Smock), iii [12], 211. 
Mining coal (see also Coal and Anthracite) : EiOTect of splitting air on 

ventilation, v, 159 ; Outline of method in Schuylkill County, Pa., 

V, 402 ; Ratio of safety in dijQTerent systems, i, 182 ; Successful 

robbing of pillars at Longdale, Ya., v, 421 ; Systems of mining, i, 

175, 182, 300 ; ii, 105. 
Mining Compaq and Trigonometer (Gaertner), xiv [594], 870. 
Mining Developments on the Northwest Pacific Coast, and their Wider 

Bearing (Bowman), xv [Ixxviii], 707. 
Mining districts in the United States, i, 33. 
Mining education, v, 431. 
Mining Engineering as a Profession, Address of President Coxe at the 

Lake George Meeting, vii, 103. 
Mining Engineering at the University of Illinois (Comstock), xv [Ixxiv], 

589. 
Mining geologists (see Mining Work of the U. 8. Geological Survey). 
Mining in Oaxaca (Hooker), xv [Ixiv], 13. 
Mining Industry as Illustrated at the Vienna Exposition (Raymond), ii, 

131. 
Mining laboratories of the Massachusetts Institute of Technology, i, 30, 

400; vi, 510; viii, 362 ; ix, 318. 
Mining Laboratory (Richards), vi [5], 510. 
Mining iron-ores: Lake Superior, method and cost, i, 193; Mexico, vi, 

405, 408. 
Mining lamp for engineers : x, 498 ; Plummet lamp for underground 

surveying, i, 375, 378 ; iii, 39. 
Mining law in Nova Scotia, xiv, 686. 

Mining law in the United States, v, 179 ; vi, 349, 383 ; xii, 387, 677. 
Mining leases, i, 56, 57, 230, 411 ; v, 185. 
Mining locations, vi, 349, 350, 383. 

Mining machinery in Mexico, and Central America, xiii, 408. 

IG 
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Mining maps, a new system of mappiDg, ix, 506, 510, 511. 

Mining Region alxmt Prescott, Arizona (Blandy), xi [226], 286. 

Mining schools in the United States : y, 184 ; ix, 391 ; xv, 309 ; Col- 
orado School of Mines, Golden, Colo., xv [321], 322 ; Columbia Col- 
lege, New York, v [184], xv, 320 [321], 322 ; Lafayette College, Eas- 
ton. Pa., V [184] ; xv,320 [321], 322; Lehigh University, Bethle- 
hem, Pa., V [184] ; xv, 320 [321], 322 ; Massachusetts Institute of 
Technology, Boston, Mass., v [184] ; xv, 320 [321], 323; Missouri 
University, Rolla, Mo., v [184] ; xv [321], 323 ; University of Cali- 
fornia, Oakland, Cal., v [184] ; xv, 320 [321], 323 ; University of 
Illinois,Champaign,IIl.,xv,320[321],323; University of Michigan, 
Ann Arbor, Mich., v [184] ; xv, 320 [321], 323 ; University of Ohio, 
Columbus, O., XV [321], 324 ; University of Pennsylvania, Phila- 
delphia, Pa., V [184] ; xv, 320 [321], 324 ; University of Wiscon- 
sin, Madison, Wis., XV, 320 [321], 324; Washington University, 
St. Louis, Mo., V [184] ; xv, 320 [321], 324. Of Other Coun- 
tries, V, 431 ; XV, 325 : Australia, Ballarat School of Mines, xv, 
329 ; Sweden, Stockholm — Bergsskolan, xv, 320, 329 ; Belgium : 
Lifege — ficole des Arts et Manufactures et des Mines, xv, 328 ; 
France, Paris — ficole des Mines, xv, 328, 339 ; Prussia : Berlin — 
Bergacademie, v [431] ; xv, 320, 327, 328 ; Saxony : Freiberg— 
Bergacademie, v [431], 434 et seq. ; xv, 320, 327 ; Austria : Przi- 
bram — Bergacademie, xv, 320, 327, Leoben — Bergacademie, xv, 
320, 326 ; Hungary, Schemnitz, xv [326] ; Canada : Nova Scotia, 
Windsor University Kings College, xv, 323, Montreal — ^McGill 
University, xv [321], 323 ; England : Leeds — Yorkshire College, 
XV, 326; Manchester — Victoria University, Owen's College, xv, 
326 ; Mason Science College, xv, 326 ; London — Boyal School of 
Mines, xv, 320, 325 ; Prussia : Clausthal — Bergacademie, v [431] ; 
XV, 320, 327 ; Aachen— Tech. Hochschule, xv, 320, 327, 328; Of 
Germany and the United States compared, v, 431 ; Practical Work 
in, vi, 510 ; Summer school of practical mining, ix, 664 ; Union of 
schools with works, v, 442, 446. 

Mining statistics, annual reports of the U. S. Geological Survey, x, 

422, 423. 
Mining students, American, in Germany, v, 431. 

Mining terms, a glossary of, ix, 99. 

Mining transit, i, 375.* 

Mining Work of the U, 8. Geological Survey (Emmons), x [241], 412. 

Minnesota : Catalogue of official geological reports, vii, 475, 525; 

Supplement I, viii, 469 ; Supplement II, ix, 627. 
Minnesota copper-mine, Ontonagon district. Lake Superior, vi, 281, 

282, 286, 287, 289 ; viii. 444. 
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Minnesota copper-mine, Lake Superior : Mining mass copper, vi, 282, 
286, 287 ; Relics of ancient raining, vi, 281 ; System of mining, vi, 
289 ; Timbering, vi, 289. 

Minnie silver-mine, Leadville, Colo., xiv [181], 187. 

Minong copper-mine. Isle Royale, Lake Superior, v, 476. . 

Mints and Assay Offices of Europe (Ricketts), iv [26], 343. 

Miser's Dream lead-mine, White Pine district, Nev., i, 122, 123. 

Mispickel: Fused with gold. Amalgamation of, xii, 379, 385; Gold- 
bearing, of Deloro, Can., xi, 191 ; Of Marmora, Can., ix, 409. 

Missing Ores of Iron (Frazer), vi [15], 631. 

Mississippi : Catalogue of official geological reports, vii, 477. 

Mississippi Glass Co., St. Louis, Mo., Visit to, xv [Ixxiv]. 

Mississippi River : Discovery of lead-ore, viii, 498 ; Official Surveys, 

viii, 470. 
Mississippi Valley coal-fields, iii, 380. 

Missouri : Catalogue of official geological reports, vii, 477 ; Supple- 
ment I, viii, 470 ; Lead and zinc mines, viii, 166 ; Lead-ores, iii, 
116; V, 100, 314; Occurrence of tin-ore, i, 374; Specular iron-ores, 
iii, 377 ; zinc-ores, iii, 126. 

Missouri Lead Mining and Smelting Company, v, 103. 

Missouri quicksilver-mine. Pine Flat, Cal., iii, 276, 304. 

Missouri School of Mines, Rolla, Mo., v [184]. 

Missouri University, Rolla, school of mines, xv, 321, 323, 331. 

Mitchell County, N. C, iron-ores, iii, 374 ; xv, 190, 206. 

Mitchell hematite ore-mine, Columbia County, N. Y., v, 224. 

Mitchell, Ont., salt deposit, v, 539, 557. 

MitiS'Castings of Wrougkt-Iron or Steel (Ostberg), xiv [695], 773. 

Mixter on the determination of sulphur, ix, 659. 

Mobile gold- and silver-mine, Poughkeepsie Gulch, San Juan County, 
Colo., xi [170]. 

Moccasin Ridge, Scott County, Va., iron-ores, viii [339]. 

Mode of ComhusHon in the Bhst-Fumaee Hearth (Church), vii \l'\y 33. 

Mode of Subdividing and Special Use of Subdivided Blast-Furnace Slag 
(Bodmbr), ii [8], 81. 

Modelling in topography and geology, x, 264. 

Modification of (Mngfs Charger (Firmstone), ii [9], 103. 

Modified Piltz furnace for smelting argentiferous lead-ores, i, 94,102; 
V, 563. 

Modoc copper-mine, Clifton district, Ariz., xv, 34, 41. 

Modulus of elasticity in iron and steel : Importance of determinations 
in bridge construction, ix, 381, 384. 

MoEN, Philip W., Biographical Notice of Ftofessor ChanrleB O. Thomp- 
son, xiv [13], 190. 
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Moffat, E.S., Note on {he Formation of Coal from Mine- Timber xv [Ixxix], 

819. 
Moira colliery, Leicestershire/Eog., i, 301, 311. 
Moisic Iron-mioes, Province of Quebec, Can., xiv, 520. 
Moisture in air, a cause of production of white iron, i, 329. 
Mollie Star lead-mine. White Pine district, Nev., i, 123. 
Molybdate of lead : In ** Accidental " mine, Ariz., xi, 290 ; Eureka 

mines, Nev., vi, 569. 
Molybdenite in San Juan County, Colo., xi [189, 190]. 
Molybdenum : Effect on properties of iron, v, 454; In Hudson's Bay 

territories, xiv, 693. 
Monaky powder, Use of in the blast-furnace, ix, 46. 
Monarch gold- and silver-mine, Atlanta district, Alturas County, 

Idaho, v, 470. 
Money gold- and silver-mine, San Juan County, Colo., xi, 187. 
Moniteau, Mo., occurrence of galena in coal, iii, 125. 
Monitor Coal-cutter (Alexander), iii [5], 23. 
Monitor stamp-mill, Tuolumne County, Cal., i, 46. 
Monnier's process of copper-extraction, x, 11. 
Monroe County, N. Y., natural gas, xv [524]. 
Monroe County, Tenn., brown-ores, xv [178], 197. 
Monroe County, W. Va., fossil ores, xii [140]. 
Mono County, Cal., silver, xv [717], 
Monongahela coal-measures, Pa., xiv, 637. 
Monongahela House, Pittsburgh, Pa., Banquet at, i [27]. 
Monongahela River, purity of water, vii, 206. 
Monolithic hearths for blast-furnaces, iv, 186. 
Mont Alto, Pa. : Charcoal furnace, xiii, 726 ; Fuel charges at furnace, 

viii, 170; Iron-works, i, 139, 142; Strength of pig-iron, i, 142. 
Mont Cenis tunnel drilling-machines, iii, 147. 
Montagu gold district, Halifax County, N. S., xiv, 322, 681, 689. 
Montalban, Mineral deposits in, i, 336. 
Montalban gneiss, disintegration and kaolinization, vi, 188. 
Montalban system in the Atlantic area, x, 478-480. 
Montana : Argentiferous lead-ores, i, 92 ; Discovery of gold, iii, 203 ; 

Gold crystals from, viii, 279 ; Silver-ores, iii, 206 ; Silver-lead ores, 

xi, 56 ; Smelting, i, 91 ; Smelting of silver-copper ores containing 

manganese, in the Butte district, xi, 59 ; Smelting-works at Argenta, 

i, 128. 
Montana bore-hole, Columbia County, Pa., v, 308. 
Montanos silver mines, Mex., xii [537], 547, 551. 
Montana stamp-mill, Gilpin County, Colo., i, 41. 
Monte Christo location, Black Range Mountains, N. M., x, 441. 
Monte Diablo, Cal., coal, v [375] ; xv, 709 [710]. 
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Montevallo coal-mines, Cahawba field, Ala., xi, 243 ; xv, 194, 
Montezuma copper-mine, Clifton district, Ariz., xv, 34. 
Montezuma location. Black range Mountains, N. M., x, 441. 
Montezuma mining district, Colo., v, 561. 
Montgomery County, N. C. : Gold, x, 476; Specular iron-ores, xii 

[135]. 
Montgomery County, N. Y., saltjdeposit, v, 654. 
Montgomery County, Pa., iron manufacture, iii [383]. 
Montgomery County, Tenn., brown-ores, xv, 208. 
Montgomery County, Va. : Coal, v, 88 ; viii, 343 ; Iron-ores, viii, 

338, 339, 340 ; Lead and zinc ores, viii [340] ; Silver and gold de- 
posits, xiv, 83. 
Montour County, Pa., iron manufacture, iii [383]. 
Montreal, Excursion to, vii [117]. 
Montreal meeting, September, 1879, Proceedings, viii, 121 ; Papers, 

viii, 139. 
Montreal Iron-works, Can., xiv, 523. 
Montreal Mining Company, viii, 227 etseq. 
Montville, N. J., dolomites, i, 147. 

Mooer's Forks, Clinton County, N. Y., fire-sand, xiv, 758. 
Mooney & Co. stamp-mill, Tuolumne County, Cal., i, 46. 
Moore County, N. C, gold, x, 475. 
Moore iron-mine. Cripple Creek, Va., xii [28], 36. 
Moore, William, Hospitality at Idaho Springs, xi, 17. 
Moose River, Hudson's Bay Territories, Can., gypsum, xiv, 694. 
Moose River. N. S., gold, xiv [679], 683 ; Iron-works, xiv, 537. 
Moraines in San Juan County, Colo., xi, 183. 
Moravia, iron-ores, iii, 370. 
Morey, Nov., silver district, vi [345]. 
More^vood coal-mine, Connellsville, Pa., xiii, 332. 
Morgan, C. H., On the Use of Salt Coating in the Manufacture of Iron 

and Steel Wire, ix [283], 672. 
Morgan County, Ala., coal, xii, 147. 
Morgan County, Mo.: Azurite and malachite, v, 317 ; Lead deposits, 

V, 106. 
Morgan, Tenn., coal, xiv [295], 297 ; xv, 210. 
Morgan, Daniel : Experiment to determine the melting-point in the 

blast-furnace, viii, 407. 
Morgan furnace. Lake Superior, Mich., iv, 120, 123, 124, 125. 
Morgan hematite ore-mine, Columbia County, N. Y., v, 222. 
Morgan, John, discoverer of native silver on Silver Islet, viii, 231. 
Morgan stamp-mill, Comstock lode, Nov., xi, 322. 
Morgan's coal-mine, Somerset County, Pa., xii, 476, 478. 
Morgan's puddling machine, viii, 356. 
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Moriah district, Essex County, N. T., iron-ores, iii, 374, 

Morison and Marreco, papers on effects of coal-dust in colliery ex- 
plosions, xiii, 255, 258. 

Morison, G. S., Remarks in the Discussion on Iron and Steel consid- 
ered as Structural Materials, x, 396. 

Morning Star silver-mine, Leadville, Colo., xiv, 287. 

Morrell coal-mine, Connetlsyille, Pa., xiii, 332. 

Morris County, N. J., iron-ores, i, 146; ii, 315; iii, 374; iv, 360; x, 
289. 

Morris, S. F., The New River Coal-Field of Wed Virginia, viii [136], 
261. 

Morris, William H., Remarks on physical and chemical tests of steel, 
xiii, 156. 

Morrisdale coal-mine, Clearfield County,. Pa., xii, 492; xiv, 27. 

Morrison Cove Valley, Pa., brown hematites, xii [137]. 

Morro County, Nev., gold and silver, vi, 344. 

Morro Velho mines, Brazil, stamp-mills, i, 49. 

Mortars in stamp-batteries, x, 95. 

Mortimer silver-mine. Eureka district, Nev., vi, 352. 

Moselem Furnace, Berks County, Pa., Changes of fuel at, viii, 169. 

Moselle and Meurthe, region of France, iron-ores, iii, 368. 

Moshannon coal-mine, Somerset County, Pa., xii, 493. 

Moshannon Creek coal-bed. Pa., xiv, 34. 

Mother coal or dant, x [85]. 

Mound Builders in North Carolina, viii, 457. 

Mount Carbon coal, Morrison, Colo., v, 367, 368, 369, 372. 

Mount Cory silver-mine, Nov., xiii, 69; Lixiviation at, xiii [114]. 

Mount Cory silver-mill (lixiviating), Nev., xiv, 497 et aeq. 

Mount Desert Island, Hancock County, Me, magnetic iron-ores, xii 
[132]. 

Mount Hope iron-mine, Morris County, N. J., ii [315, 316], 320, 322, 
323. 

Mount Lincoln Smelting- Works at Dadl^, Colorado (Peters), ii [14], 
310. 

Mount Nebo, Pa., oil-pool, xiv [425]. 

Mount Ophir gold-mine, Mariposa County, Cal., vi [146]. 

Mount Pleasant iron-mine, Morris County, N. J., i, 147 ; ii [315], 323; 
xiv [909]. 

Mount Riga, N. Y.: Iron-ore, vi, 221 ; Forge, vi, 222. 

Mount Royal Park, Montreal, Excursion to, viii, 134. 

Mount Savage, Md., firebrick, ix, 692 ; xiv, 698. 

Mount Torry furnace, Augusta County, Va., xii [20]. 

Mount Uniacke, N. S., gold, xiv, 682, 689. 

Mount Union, Yavapai County, Ariz., xi, 287. 
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Mount Vernon, Westchester County, N. Y., Production of Strong 
water-gas at, viii, 290 et seq. 

Mount Vernon furnace, O., xii, 506. 

Mount Washington and Everett, Excursion to, vi, 16. 

Mountain ranges of the Pacific Coast, Metals in, i, 33. 

Mountain sandstone, Pa., xiv, 647. 

Mountains of the Chain, Egypt, zi, 354, 355, 363. 

Movement of the rocks as a source of heat in the Comstock lode, 
viii, 330. 

Moving chain for underground transportation, ii, 203. 

Moving pipe-pump, vii, 421. 

Moxahala furnace, Perry County, O., xii, 506. 

Moyer silver-mine, Leadville, Colo., xiv [182, 186], 188, 288. 

Mt. Carmel bore-hole, Northumberland County, Pa., v, 308. 

Mt. San Antonio, Brazil, occurrence of gold in grass roots, yi, 33. 

Muertos gold-mine, Vera Cruz, Mex., xiv, 336. 

MufHe furnace. Double, for treating hydrous silicates containing cop- 
per, iv, 350. 

Muhlenberg County, Ky., carbonates and limonites, xii [142]. 

Muhlenberg, N. H., and Drown, T. M., On the Solution of Pig-iron 
and Steel for the Determination of Phosphorus, x [5], 85. 

Muirkirk furnace, Scotland, iv, 163. 

Mukoginzan silver-mine, Japan, v, 284. 

Muldener smelting-works, Freiberg, Saxony, i, 392, 393 ; v [440]. 

Munkfors steel-works, Sweden, ix, 313. 

MuNROE, Prof. Henry 8., A Summer School of Practical Mining, ix, 
288, 664; Losses in Copper-Dressing at Lake Superior, viii [134], 
409 ; On the Weight, Fail, and Speed of Stamps, x [6], 84 ; ITie 
Mineral Wealth of Japan, v [11], 236 ; Remarks on stamp-mills, 
xi, 38, 39, 51. 

Mun-to-san, China, semi-anthracite coal, xv, 111. 

Murcia, Spain, iron-ores, iii, 373. 

Murraysville gas-district, Westmoreland County, Pa., xiv, 435 [437] ; 
XV, 7, 12, 518, 519, 532, 536, 538, 539. 

Murfree's Valley, Ala., iron-ores, xii [138], 159. 

Murphy coal-mine. Clarion County, Pa., xiv, 29. 

Murphy silver-mine, Ophir Caiion, Nev., ii, 216; xiii, 82, 

Murphysboro, 111., block coal, iv, 304. 

Musa gold-field, Oshima Province, Japan, vi, 95, 96. 

Musconetcong Iron Company's mines near Dover, New Jersey, ses- 
sion of the summer school of practical mining, ix, 666. 

Musconetcong Iron Works, Stanhope, N, J., i, 315 ; iv, 132 ; xv, 678. 

Musconetcong Mountain, geological structure, iii, 232. 

Musctmetamg Tunnel (Drinker), iii [17], 231. 
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Muscovite in GrermaDtown syenite, xi [376]. 

Musen, Grermany, iron-ores, iii [370], 371. 

Museum Committee : Communication from, vi, 21 ; Reports of, v, 37 ; 
vii, 227 ; Resolution concerning, vi, 13. 

Museum, List of contributions to, v, 37 ; viii, 6, 280, 284. 

Mushier coal-mine, Somerset County, Pa., xii, 482. 

Musk gold- and silver-mine, San Juan County, Colo., xi, 187. 

Muskingum County, Ohio, brown-ores and clay-iron-stone, xii [143]. 

Musselman Hill copper-mine, Adams County, Pa., xii, 87. 

Musser stamp-mill, Tuolumne County, Cal., i, 46. 

Myers, Mr. George H., Address of welcome at Bethlehem, Pa., meet- 
ing. May, 1886, xv [Ixiii]. 

Nagler claim. El Dorado County, Cal., gold-deposit, vi, 94. 
Nagy-Bosco, Hungary, ammonia-soda process, vii [297]. 
Nail-mills of Pittsburgh, viii, 17. 
Nail works : Chesapeake nail works, x, 133 ; Harrisburg nail works, x, 

133. 
Nanaimo, Vancouver's Island, coking coal, xv, 709. 
Nanticoke, Luzerne County, Pa.: Coal basin, Section of, xi, 149; 

Mining disaster, xv, 629 [704]. 
Napa County, Cal., quicksilver-ores, iii, 273. 
Napanoch, Ulster County, N. F., clay iron-ores, xii [141]. 
Narragansett stamp-mill, Gilpin County, Colo., i, 41. 
Nashua Iron and Steel Company, N. H., vii [257], 307. 
Nashua Iron and Steel Company's works, a suspended hydraulic lift, 

vii, 303. 
Nastapoka Islands, Hudson's Bay, Manganiferous spathic ironstone 

on, xiy, 692. 
National coal-mine, Richmond, Va., vi, 268. 
National copper-mine. Lake Superior, mining mass-copper, vi, 282, 

284. 
National Museum, Washington : Authorization to transfer collections 

to, X, 243 ; Meeting in, x, 227. 
Native gold in Ouray County, Colo., xi, 190. 
Native Process of Smelting Copper- Ores in the State of Jalisco, Mexico 

(Devereux), xi [20], 106. 
Native silver in San Juan County, Colo., xi, 189. 
Native tellurium from Colorado, analysis, vi, 506. 
Natural Bridge, Va., Visit to, x, 8. 
Natural Coke of Chesterfield County, Virginia (Raymond), xi [226], 

446. 
Natural coke or carbonite of Virginia, iii, 231, 456 ; In Mesozoic for- 
mation, vi, 244, 264. 
Natural Chs (Metcalp], xiv, 589. 
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Natural gas: xiii, 540; Analyses xv, 629, 630, 631; Anticlinal 
theory, xiv, 654; xv, 3; Average range in composition, xv, 11; 
Belt-line theory, xv, 6 ; Canada, xiii, 782 ; Explosions, xiv, 669 ; 
Prom Leechburg, Pa., well : Composition, iv, 36 ; Use for pud- 
dling and reheating, iv, 32; Geology, xiv, 428; In the United 
States, XV, 606; Pennsylvania, xiv, 620, 650, 667, Johnstown, xiii, 
780; Theories of Origin, xv, 4; Use in a lead blast-furnace, xv, 
661 ; Used for heating and puddling at Pittsburgh, viii, 25. 

Natural gas-well, Visit to, viii [8]. 

Naumann, classification of original rocks, viii, 66. 

Naylor & Co. : Experiments with Chateaugay magnetite, ix, 72; Take 
order for the first Ashbel 'VY'eJc^ steel rails, ix, 532, 662. 

Necedah, Juneau County, Wis., bog-ore, viii, 496. » 

Necessity of Oovemment Aid in Organizing a System of Tests of Materials 
Used for Strudural Purposes (Macdonald), x, 362. 

Nederland silver-mill, Colo. : iv, 227 ; Details of working Bruckner's 
roasting cylinders, iv, 226. 

Need of a National Board for Testing Materiah of Construction (Boller), 
X, 380. 

Needle Mountains, San Juan County, Colo., xi, 167, 172 ; xv, 262, 264. 

Neenah, Wis., brick, viii, 603. 

Negaunee, Mich., Visit to iron-mines, ix, 3. 

Negretta Mountains, N. M., x [426], 428, 440, 443. 

Neill, James M., Notes on the Treatment of Nickel' and Cobalt-Mattes 
at Mine La Motte, xiii [699], 634. 

Nelson County, Va.: Iron-ores, xi, 201-214; Mesozoic deposits, vi 
[237]. 

Nelsonville coal, Hocking Valley, O., ii, 274,276; viii, 186,193; 
xii, 324. 

Neosho, Kans., spathic ores, xii [143]. 

Nesmith stamp-mill, Gilpin County, Colo., i, 41. 

Neuberg Bessemer steel : Analysis, i, 164 ; Character, iv, 167 ; Classi- 
fication, iv, 164. 

Neuberg, Germany, Bessemer practice, i, 88. 

Neuhusius, on the divining-rod, xi, 422. 

Neuivied, Germany, Bricks made in, i, 212. 

Nevada : The Comstock mines (see Comstock), vii, 46 ; viii, 84 ; Com- 
stock lode, discovery, iii, 205 ; v, 177 ; The Eureka silver district, 
vi, 346-347, 360-366, 371, 664 ; Smelting of argentiferous lead- 
ores, i, 92, 110, 380; iii, 103; Geographical position, vi, 344; 
Gold in the Comstock lode, iii, 203 ; Pancake (carboniferous) coal, 
iii, 31 ; Production, v, 196 ; Railroad district, smelting, iii, 329 ; 
Silver-ores, iii, 206, 206 ; silver-ores, milling, viii, 651 ; Silver-lead 
ores, xi, 66; White Pine district, argentiferous lead-ores, i, 122. 
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Nevada GouDty, Gal.: Qold deposits, vi [28, 29], 35; Stamp-mills, i, 
47 ; Tunnels for hydraulic mining, vi, 42. 

Nevil Bay, Can., iron pyrites, xiv, 697. 

Neville &. Everitt, of Llannelly, preparation of thin plates of iron, 
vii, 91. 

New Air- Compressor (Spilsbury), viii [135], 569. 

New Albion gold-mine, Montagu, N. 8.. xiv, 681. 

New Almaden, Cal. : Miners* Fund, xiii, 187 ; Quicksilver condensa- 
tion at, xiv, 206 ; Quicksilver ores, iii, 274 ; v, 175 ; Quicksilver 
reduction at, xiii, 547 ; Quicksilver works, iii, 286, 305. 

New Bed iron-mine, Moriah, N. Y., ii, 69. 

Neiv Boston coal-mine. East Schuylkill, Pa., xi, 158. 

New Bottom for Bessemer Converters (Manness), ix [288], 388. 

Neiv Brunswick, Can.: Catalogue of official geological reports, vii, 
478 ; Supplement I, viii, 470 ; Iron manufacture, xiv, 535. 

Neiv Brunswick copper-ores, N. J., v, 168. 

Neiv Caledonia, nickel-ores, xi, 278. 

Neiv Castle County, Del., brown-ores, xii [143]. 

New Charging- Bell (Firmstone), xiii [295], 520. 

New Chemical Laboratory of the Missouri School of Mines (Wait), xv 
[Ixiv], 21. 

Neiv claim, Patricksville, Stanislaus County, Cal., gold deposits, vi,95. 

New County coal-bed, Lackawanna basin. Pa., xi, 152. 

New Cumberland gas-wells, W. Va., xiv [667]. 

New Determination of the Coefficients of Friction of Lubricated Journals, 
and of the Laws Ooveming such Friction (Thurston), vii [115], 
121. 

Neiv Diggings, Potosi, Mo., lead deposit, v, 105. 

New Discovery silver-mine, Leadville, Colo., xiv [276, 284], 289. 

New Discovery mine, Ouray County, Colo., ix, 651. 

Neiv Eagle Works coal-mine, Carroll Township, Washington County, 
Pa., viii, 75. 

New England, Comparison of its crystalline rocks with those of Vir- 
ginia, x, 477. 

New England iron-mine. Lake Superior, Mich., i, 193. 

New Fire-Brick Hot-Blast Stove (Strobel), xiv [12], 159. 

New Furnace of the Crozer Steel and Iron Company (Witherow), xii 
[10], 106. 

New Geological Map of Europe (Prazer), xv [Ixxvii], 681. 
New Glasgow, Pictou County, N.S.: Clay-ironstone, xiv, 62; Coal- 
mines, xiv, 408 ; Visit to, xiv, 323. 
Neiv Hampshire, Catalogue of official geological reports, vii, 480. 
New Hartford, Oneida County, N. Y,, fossil ores, xii [139]. 
New Haven, Conn., ice industry, xi, 350, 352 ; Meeting, Feb., 1875, 
Proceedings, iii, 15 ; Papers, iii, 218. 
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New Iberia, La., salt-mine, xiii [371]. 

Neiv Ishmael lead-mines, Palmer tract, Mo., v, 106. 

New Jersey : Bloomaries, viii, 515 ; Catalogue of official geological 

reports, vii, 481 ; Supplement I, viii, 470; Supplement II,ix,627; 

Clays, vi, 177; College of, v [184]; Decomposition of rocks, vi, 

188, 469; Iron-mines, x, 288, 289, 292; Magnetic iron-ores, ii, 

314; iii, 374; iv, 356; Presence of titanium in magnetic ore from 

Church mine, vi, 189; Session of summer school of practical 

mining at Dover, ix, Q'^Q ; Southern limit of last glacial drift, vi, 

467 ; Valuation of iron-mines of, x, 288. 
New Jersey Steel and Iron Company, Trenton, N. J., iii, 131, 423 ; vii, 

80 ; Visit to works of, ii [10]. 
New Jersey Zinc Company ; i v, 218 ; v, 581 ; Works, Jersey City, N. J., 

V, 423, 424. 
New Kelly claim, Stanislaus County, Cal., gold deposits, vi, 94. 
New Light claim, Patricksville, Stanislaus County, Cal., gold deposits, 

vi, 95. 
New Method for the Determination of Phosphorus in Iron and Steel (Mack- 
intosh), xiv [321], 385. 
New Method of Dredging, applieable to Some Kinds of Mining Operations 

(Raymond), viii [134], 254. 
New Method of Manufacturing Sulphuric Add and Sulphate of Copper 

(Wendt), xii [178], 274. 
New Method of Mapping the Anthracite Goal-Fields of Pennsylvania (AsH- 

BUBNEK), ix [283], 506. 
New Method of Shaft-sinking through Water-hearing Loose Material 

(Mills), xiii [7], 216. 
New Method of Sinking Shafts (Coxe), i [23], 261. 
New Method of Submarine Tunnelling (Rothwell), xiv [594], 770. 
New Method of Taking Blast-furnace Sections (Witherbee), vi [12], 

170. 
New Mexico: Anthracite, ii, 140; Coking coal, ix, 294; Magnetic 

iron-ores, i, 297 ; Mineral regions of southern part, x, 424-444 ; 

Silver-ores, iii, 206. 
New Mill at Batopilas, State of Chihvxihua, Mexico (Randolph), x [238], 

293. 
New Mining Code of Mexico (Chism), xiv [13], 34. 
New Moshannon coal-mine, Somerset County, Pa., xii, 492. 
New Occurrence of the TeUuride of Gold and Silver (Eilers) i [26], 316. 
New Ore of Copper and its Metallurgy (Hunt), iv, 325. 
New plate-error in copper-plate amalgamation, viii, 363. 
New Pressure-Filter (Rothwell), xiii [295], 307. 
Neiv red sandstone : Position of the American, v, 494 ; Specular and 

magnetic ores of York Co., Pa., v, 132, 
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New Regenerative Hot-Blast Oven (Long), xiii [696], 725. 

New River Cafioo, Va., Visit to, x [8]. 

Neiv River coal-field, Tenn., xiv, 296. 

New River Coal-Field of West Virginia (Morris) viii [136], 261. 

New River — Cripple Creek ore-belt, Va., xii, 22 [25]. 

New River Mineral Company's mine, Va., xii, 23. 

New River, W. Va. : Coal, iron, lead, and zinc ores, viii, 340 c* «e^. ; 
Coals, Analyses of, viii, 266, 267, 268. 

New Rock-Drill without Cushion (Ranp), xiii [7], 249. 

New Silver Bismuthite (Koenig), ix [285]. 

Neiv System of Ore-Sampling (Bruni'On), xiii [699], 639. 

New York: American bloomary in Northern New York, viii, 515; 
Amount of oil remaining, x, 360 ; Catalogue of official geological 
reports, vii, 483 ; Supplement I, viii, 471 ; Supplement II, ix, 627 ; 
Chateaugay magnetite in Clinton County, ix, 72 ; Geology of the 
oil region, x, 366 ; Hematite ore-mines and blast-furnaces east of 
the Hudson River, v, 217, 229 ; Hematite ore-mining at Manhattan 
mine, Sharon Station, vi, 172 ; Magnetic iron-ores, i, 344, 364 ; ii, 
69, 75 ; iii, 374, 382 ; iv, 374 ; Meetings : May, 1872, Proceedings, 
i, 20; Papers, i, 216: Feb., 1874, Proceedings, ii, 11 ; Papers, ii, 
159 : Feb., 1877. Proceedings, v, 27 ; Papers, v, 427 : Feb., 1880, 
Proceedings, viii, 275 ; Papers, viii, 287 : Feb., 1885, Proceedings, 
xiii, 585 ; Papers, xiii, 611 ; Natural gas, xv, 523 ; Production of 
oil, X, 357 ; Spathic iron-ores, iv, 339; Titaniferous iron-ores from 
Westport, xi, 162; Valuation of iron-mines in, x, 288; Westchester 
aluminous iron-ore, ix, 18. 

New York Cafion, Nev. : Mining locations, vi, 347-351 ; Trilobites in 
limestone, vi, 352. 

New York Central Railroad rail, ix, 579. 

New York copper-mine, Globe district, Ariz., xv, 61. 

Nevr York Harbor : New method of dredging applied to the removal 
of Diamond Reef, viii, 254. 

New York iron-mine, Houghton County, Mich., iv, 219 ; Visit to, 
ix [3]. 

New York, Lake Erie, and Western Railroad, bridge specifications, x, 
377. 

Neiv York stamp-mill, Plumas County, Cal., i, 48. 

New York Steam Company, Visit to "Station B," xiii, 606. 

Neiv York Steam Company's system of steam distribution, xii, 633. 

New Works at Clausthalfor Dressing Ores (Randolph), vi [16], 470. 

Neiv Zealand, Occurrence of magnetic oxide, iii, 361. 

Newberry, J. C, On the use of a charcoal-filter to precipitate gold, 
viii, 454. 

Newberry's, Bland County, Va., iron-ores, viii [339]. 
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Newbold, Lieutenant, on the geology of Egypt, xi, 360, 362, 364. 

Neivburgh, near Cleveland, Bessemer works at, v, 209. 

Newburyport SUver-Minea (Richards), iii [18], 442. 

Newcastle kiln, Glenboig fire-brick works, Glasgow, zv, 490, 498, 
499, 500, 502. 

Newfoundland : Catalogue of official geological reports, vii, 479 ; 
Supplement I, viii, 470. 

Newkirk colliery, Tamaqua, Pa., v, 466. 

Newman's Ridge, Scott County, Va., iron-ores, viii [339]. 

Neivton, General, his work on Diamond Reef in New York Harbor, 
viii, 254. 

Newton, Henry, The Ores of Iron, their Oeographical Distribution and 
Relation to the Oreat Centers of the World's Iron Industries, iii [18], 
360; Remarks on the lignites of the West, i, 224. 

Niagara coal-mine, West Pittston, Pa., zv, 640. 

Niagara County, N. Y., natural gas, xv, 524. 

Niagara Gulch, Eureka, San Juan County, Colo., xi, 180, 188. 

Niagara limestone in Wisconsin, viii, 490. 

Niagara Mountain, San Juan County, Colo., xi, 187. 

Niagara Steel-works, Ontario, Can., xiv, 534. 

Niccolite in Silver Islet vein, viii [236]. 

Nicholas County, W. Va., black-band ores, xii [142]. 

Nichols, Edward, Some Drift Hematite- Deposits in East Tennessee, x 
[241], 480 ; Remarks in discussion of Dr. Hunt's paper on the coal 
and iron of 'the Hocking Valley, Ohio, vii, 315. 

Nichols, G. H. & Co., method of copper analysis, xi, 131, 135. 

Nichols gold- and silver-mine, Cunningham Gulch, San Juan County, 
Colo., xi [170]. 

Nicholson, Frank, Review of the Ste, Oenevieve Copper- Deposit, x [241], 
444. 

Nicholson's coal-mine, Somerset County, Pa., xii, 482. 

Nickel, Analysis of silicate of cobalt and, xiii, 658. 

Nickel : Applications in the arts, xi, 280, 281 ; Early experiments, 
xi, 275 ; Effect on color-test for carbon, x, 185 ; Effect on prop- 
erties of iron, v, 448 ; Effect on properties of wrought-iron, vi. 111, 
115 ; Electrolytic method for separating nickel and other metals, 
X, 307 ; Fleitmann's improvements in refining, xi, 279 ; Greneral 
diffusion in magnesian rocks of the Quebec group, vi, 209 ; Large 
sheets of rolled nickel, xi, 279 ; Metallurgy of, in the United States, 
xi, 274, 281 ; Mine La Motte, Mo., xiii, 634 ; Nevada, xiii, 657 ; 
Thomson's process for the extraction of nickel from its ores, x, 305 ; 
Use of alloys in coins, xi, 276 ; Welding of nickel to iron and 
steel, xi, 279 ; Wharton's first production of pure wrought-nickel, 
xi, 277, 279. 
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Nickel and cobalt : Ajssociation with copper, x, 64 ; In Lake copper, 
ix, 728 ; With copper-ores, x, 19, 23. 

Nickel and cobalt matte : From Silver Islet ores, ii, 98 ; From smelt- 
ing Mine La Motte ores, v, 327. 

Nickel and cobalt ores of north shore of Lake Superior, v, 482, 483. 

Nickel-green in Silver Islet vein, viii, 235. 

Nickel minerals in San Juan County, Ck)lo., xi, 189. 

Nickel ores, List of, ix, 159. 

Nickel-ores in the United States and in New Caledonia, xi, 277, 278. 

Nickel- Ores of Orf(yrd, Quebee, Canada (Eustis), vi [20], 209. 

Nickel silver, xi, 276. 

Nictaux blast-furnaces, No^a Scotia, Can., xiv, 539. 

Nippon coal-fields, Japan, v, 247, 250. 

Nisbet stamp-mill, Butte County, Cal., i, 48. 

Nisqually River, Wyom., anthracite coal, xv, 709. 

Nittany Valley, Pa., brown hematites, xii [137]. 

Nitrogen : Effect on steel, ix, 548, 591. 

Nitroglycerine (see Explosives). 

Nivernais, Province of, France, iron manufacture, iii, 368. 

No. 8 claim, North Bloomfield, Nevada County, Cal., gold deposits, vi, 
94, 99. 

No. 21 iron-mine. Port Henry, N. Y., xiv, 910. 

Noble's lead- and zinc-mine, Wythe County, Va., viii, 341. 

Nolin River, Ky., carbonates and limonites, xii [141]. 

Nomenclature of Iran (Howe), v [44], 515. * 

Nomenclature of Iron (Wedding), v [10], 309. 

Nomenclature of iron and steel : Action of Institute on report, v, 
44; Appointment of committee on, v, 10; Discussion on report, v, 
515; Papers and discussions on the subject: Holley, iv, 138; 
Howe, v [44], 515 ; Metcalp, v [20], 355 ; Prime, iv, 328 ; Wed- 
ding, V [10], 309 ; Report of committee, v, 19. 

Nonesuch copper^mine. Lake Superior, iv, 16 ; vi, 277, 294; viii, 449 ; 
Cost of mining, vi, 293. 

Nonpareil stamp-mill, Tuolumne County, Cal., i, 46. 

Noonday stamp-mill, Bodie, Cal., xi, 321. 

Nora Diocese, Sweden, blast-furnaces, i, 463. 

Norberg district, Sweden, blast-furnaces, i, 462, 463. 

Norden, on the geology of Egypt, xi, 353, 355. 

Norfolk County, Ontario, Can.: Iron, xiv, 532 ; Manufacture of iron, 
xiv, 524. 

Norite, viii [70]. 

Norma Mining Company's iron-mine, Irondale, Va., xii, 36. 

Normandale, Ontario, Can., manufacture of iron at, xiv, 524. 

Norris coal, Hocking Valley, O., ii> 274. 
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North Bloomfield ditch, Nevada County, Cal., vi, 60. 

North Bloomfield gold-mine, Humbug Cafion, Nevada County, Cal., 
vi, 31, 42, 49, 51, 59. 

North Bloomfield Gravel Mining Company, Cal., vi, 35, 36, 75, 77, 
78, 88, 99 ; Bowman reservoir and dams, vi, 78 ; Distribution of 
gold in the sluices, vi, 51 ; Ditch, vi, 60 ; Hurdy-gurdy wheel, vi, 
88; Investigations into the comparative values of the different 
gravel strata, vi, 35 ; Miner's inch of water, vi, 59 ; In the tail 
sluices, vi, 51 ; Loss of quicksilver, vi, 49 ; Preliminary work, vi, 
40 ; Storage reservoirs, vi, 75 ; Tabular statement of yield, work, 
cost, etc., vi, 99. 

North Bloomfield Hydraulic Mining Company, Cal., v, 177. 

North Carolina: Catalogue of official geological reports, vii, 489; 
Supplement I, viii, 472; Supplement, II, ix, 628; Copper-ores in 
Watauga and Ash counties, viii, 342 ; Gold gravels, viii, 342 ; 
Decay of rocks in situ, viii, 462 ; Growth of gold nuggets in the 
gravel mines, viii, 456 ; Iron-ores, xv, 190 ; Jenks corundum mine 
in Macon County, vii, 83 ; Kaolin in the mica veins, viii, 462 ; 
Laurentian rocks, vii, 84; Mesozoic formation, vi, 56 ; Ore Knob 
copper deposit, x, 25; Relics of Mound Builders, viii, 457; Ti- 
taniferous ores, from Centre, Guilford, and Mitchell Counties, xi, 
162 ; Water power, ix, 401 ; Wide distribution of gold, x, 475, 
476 ; Zircons in Unaka magnetites, vii, 76. 

North Chicago furnace. 111., xv, 439, 440, 446. 

North Chicago Rolling Mill Company, 111., iv [134], 135; Bessemer 
Works, iv, 134; v, 211 ; Production, ix, 296; Blast-furnace records, 
XV, 156, 157 ; Visit to works, xiii, 10. 

Northeast Cape, Can., Gypsum at, xiv, 694. 

North Lebanon furnace. Pa. ; Economical working, ix, 494. 

North Saskatchewan River, Can., Gold in, xiv, 694. 

North Shore of Lake Superior (see Lake Superior). 

North Shore of Lake Superior as a MineraUBearing District (Courtis), 
V [30], 473. 

North Shore silver-mine. Lake Superior, v [479]. 

North Staffordshire Coal- and Iron-District (Merritt), viii, 283, 333. 

North Star gold- and silver-mine, Sultan Mountain, San Juan County, 
Colo., xi, 180, 190. 

North Star stamp-mill, Nevada County, Cal., i, 47. 

Northampton County, Pa., brown hematites, vii [139]. 

Northeastern steel-works, Eng., xiv, 463 et seq. 

Northern Armstrong County, Pa., brown hematites, xii [142]. 

Northern coal-field of Pennsylvania, xi, 154, 158 ; xv, 699. 

Northern copper lode, Carroll County, Va., viii, 342. 

Northern Queen, Excursions on steamboat, ix, 3, 9. 
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Northern Railroad, France, iii, 48, et seq. 

Nortkem Serpentine Belt in C^ieder County, Pa, (Prazer), xii [178], 

349. 
Northumberland County, Pa. : Coal, v, 378 ; Possil ores, xii [140]. 
Northivich, Eng., ammonia-soda process, vii [296]. 
Norton or Plattsburg furnace, smelting Chateaugay magnetites, ix,77- 

79, 82. 
Norton's Iron Works, Plattsburg, N. Y., viii, 390 et seq,; Charcoal- 
kilns, at, viii, 392-397. 
Norway y occurrence of magnetite, iii, 361. 
Nonvay iron-mine, Menominee region. Visit to, ix, 10. 
Norway Iron Works, Boston, visit to, xi, 222. 

Norivegian shafts, near Pottsville: Excursions to, ii [6] ; v, 18 ; Sink- 
ing with diamond drill, i, 268. 
Norwegian Titanic Iron Company, working titaniferous iron-ores in 

England, xi, 159, 160, 162. 
Notching angle fiah plates, ix, 581. 
Notching rails, ix, 200, 227, 231-234. 
Note Concerning a Grade of Iron made from Carbonate- Ore (Gridley), 

xii [449], 520. 
Note Concerning Certain Incrvstaiiona on Pig-iron (Robertson and 

FiRMSTONE) xii [449], 641. 
Note on a Deposit of Cadmia in a Coke Furnace (Pirmstone), vii [7], 93. 
Note on a Deposit of Fire-Sand in Clinton County, N, Y. (Brainerd), 

xiv [595], 757. 
Note on a Fire-Bulkhead (Rolker), xiii [298], 505. 
Note on an Exhibition of Banded Structure in a Oold- Vein (Rolker), 

xiv, 265. 
Note on an Experimental Working of Silver- Ores by the Leaching Process 

(Clemes), xii [178], 279. 
Note on a Self-Dumping Water-Tank (Pierce), xiv [319], 371. 
Note on Hadfield's Patent Manganese Steel (Weeks), xiii [5], 233. 
Note on Manganese in Bessemer Eail-Steel (Cabot), x [241], 302. 
Note on Patching PkUinum Crucibles (^aman), xiii [4], 140. 
Note on Some Highly- Phosphuretted Pig-Irons (Lord), xii [449], 506. 
Note on Tamping Drill- Holes with Plaster of Paris (Pirmstone), xii [449], 

574. 
Note on Tanta2ite and Columbite in the Black Hills of Dakota (Blake), 

xiii [596], 696. 
Note on Tantalite and other Minerals Accompanying the Tin- Ore in the 

Black HiUs (Schaeffer), xiii [7], 231. 
Note on the Apatite Region of Canada (Hunt), xiv [319], 495. 
Note on the Cerro de Mercado in Mexico (Birkinbine), xiii [3], 189. 
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Note on the Contraction of Iron on Sudden Cooling (Howe), xiv [320], 

400. 
Note on the Dejreest Journal-Bearing (Platt), viii [134], 274. 
Note on the Determination of Phosphorus in Iron (Julian), xii [449], 

518. 
Note on the Determination of Silicon m Pig-Iron and Steel (Drown), vii 

[233], 346. 
Not-e on the Determination of Small Quantities of Titanium in Iron or 

Steel (Weli^), xiv [595], 763. 
Note on the Effect of Coal dust on Colliery- Explosions (Hutchinson), xiii 

[7], 253. 
Note on the EstimMion of Copper in Speise (Blake), ix [288], 816. 
Note on the Fire Creek Coke of W- Va. (Dewey), xii, 386. 
Note on the F(yrmation of Coal from Mine- Timber (Moffat), xv [Ixxix], 

819. 
Note on the Influence of Organic MaUer and Iron on the Volumetric Dc- 

termination of Manganese (Mackintosh), xiii [7], 39. 
Note on the Manufacture of Ferromanganese in the Blast-Furnace (V Al- 
ton), vi [5], 451. 
Note on the Manufacture of Forged Iron Wheels^ ArheFs Process (Henry), 

V [17], 161. 
Note on the Miners* Fund of New Alm^aden (Christy), xiii [3], 181. 
Note on the New Chemical Laboratory of the Missouri School of Mines 

(Wait), xv [Ixiv], 21. 
Note on the New Oeohgieal Map of Europe (Prazer), xv [Ixxvii], 681. 
Note on the. Occurrence of Antimony in Arkansas (Williams) iii [5], 150. 
Note on the Occurrence of Nickel and Cobalt in Nevada (Hodges) xiii 

[599], 657. 
Note on the Opening of a Chilled Hearth with the Coal- Oil Bhwpipe (Lee), 

XV [Ixxi], 417. 
Note on the Presence of Lithia in Ohio Fire-Clays (Lord), xii [449], 505. 
Note on the Reduction of Ferric Solutions by the Use of Amalgam^ited Zinc 

and Platinum Foil (Beebe), xiv [595], 766. 
Note on the Residts of an Experi'qient with the Wheeler Process of Com- 
bining Iron and Stmt in the Head of a Rail (Coxe), vii [3], 79. 
Note on the Segregation of Impurities in Bessemer Steel Ingots on Cooling 

(Cheever), xiii [7], 167. 
Note on the Use of Boneblack in Purification of Illuminating Oas (B. Sil- 

liman), viii [136]. 
Note on the Use of Carbonate of Soda for the Prevention of Boiler-Scale 

(Coxe), viii [279]. 
Note on the Wear of an Iron Rail (Coxe), viii [6], 62. 
Not'C on the Zinc-Deposits of Southern Missouri (Raymond), viii [134], 

165. 

17 
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Note upon Methods of Drawing Metric and other Soales upon Engineering 

Plans (Barnes), v [48], 429. 
NoU upon the " Blue " Process of Copying Tracings (Barnes), vi [20], 

197. 
Note upon the Cost of Bessemer Steel Rails (Barnes), v [45], 427. 
Note upon the Cost of Construction of the Converting- Works of the Edgar 

Thomson Steel- Works of Pittsburgh (Barnes), vi [22], 195.* 
Note upon the Cost of Iron Rails a^made in 1866 in a Leading English 

Railway Company's Rolling Mill (Barnes), vi [9], 524. 
Note upon the Cost of Six Regenerative Furnaces, built in 1875 at the 

Edgar Thomson Steel- Works of Pittsburgh (Barnes), vi [5], 523. 
Note upon the Cost of Tioo Blast-Furnaces in the Cleveland District of Eng- 
land (Barnes), vi [9], 520. 
Note upon the Drainage of a Flooded Ore-Pit at Pine Orove Furnace, Pa. 

(Birkinbine), vi [20], 174. 
Note upon the Manufacture of Ferromanganese iri Austria (Blake), iv 

[22], 216. 
Not-es from the Literature on the Oeology of Egypt, and Examination of 

the Syenitic Oranite of the Obelisk which Lieutenant- Commander 

OorringCf U. 8. N, Brought to New York (Frazer), xi [227], 353. 
Notes of a Visit to the Gauca Mining District (Hammond), xiii [7], 133. 
Notes 071 a Metallurgical Campaign in HaU Valley, Colorado (Jerne- 

gan), V [48], 560. 
Notes on Battery- and Copper-Plate Am^algamatioii (Richards), viii [278], 

362. 
Notes on Certain Iron- Ore Deposits in Colorado (Rolker), xiv [13], 266; 

Correction, xiv, 949. 
Notes on Oold'Mill Construction (Bowie), x [5], 87. 
Notes on Hydraulic Forging as Practiced at the Imperial State Railway 

Works, Vienna, Austria (Blake), ii [13], 200. 
Notes on Iron-ore Deposits, Pitkin County, Colorado (Devereux), xii 

[451], 638. 
Notes on Mining in Oaxaca (Hooker), xv [Ixiv], 13. 
Notes on Rhode Island and Massachusetts Coals (Emmons), xiii [298], 

510. 
Notes on some Chinese Coals (Randolph), xv [Ixiii], 110. 
Notes on some Reactions of Titanium (Richards), xi [20], 90. 
Notes on the Blast-Furnace (Hartman), viii [278], 404. 
Notes on the Constitution of Cast-Iron (Dudley and Pease), xiv [594], 

795. 
Notes on the Oeneral Treatment of the Southern Oold- Ores and Experiments 

in Matting Iron Sulphides (Spilsbury), xv [Ixxix], 767. 
Notes on the Geology and Mineralogy of San Jtuin County, Colorado (CoM- 

stock), xi, 165. 
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Notes on the Oeology of the TUly Foster Ore-Body (Ruttmann), xv 
[Ixiv], 79. 

Notes on the Hard Splint- Coal of the Kanawha Valley (Buck), x [4], 81. 

Notes on the Iron- Ore and Anthracite Coal of Rhode Island and Massa^ 
chusetts (HoLLEY), vi [13], 224. 

Notes on the Large Blasts at the Olendon Limestone^ Quarry (Firm- 
stone), X [241], 304. 

Notes on the LeadviUe Ore-Deposits (Rolker), xiv [13], 273 ; Correc- 
tion, xiv, 949. 

Notes on the Occurrence of Siderite at Oay Head, Mass. (Blake), iv [17], 
112. 

Notes on the Patio Process (Stetefeldt), xiii [296], 369. 

Notes on the Preparation of Zinc Oxide (Williams), v [26], 422. 

Notes on the Relations of Manganese and Carbon in Iron and Steel (PouR- 
cel), xi [20], 197. 

Notes on the Salisbury, Connecticut, Iron-Mines and Works (Holley), 
vi [12], 220. 

Notes on the Saving of Sulphur and Ammonia from Oas (Adams), xv 
[Ixxviii], 663. 

Notes on the Semens Direct Process (Holley), viii [284], 321. 

Notes on the Stamp-Mills and Chhrination- Works of the Plymouth Con- 
solidated Oold'Mining Company, Amador County, CaL (Small), xv 
[Ixiii], 305. 

Notes on the Treatment of Mercury in North Calif omia (Egleston), iii 
[17], 273. 

Notes on the Treatment of Nickel- and CobaU-Mattes at Mine la Motte 
(Neill), xiii [699], 634. 

Notes on Two Scaffolds ai the Cedar Point Furna>ce (Witherbee), ix 
[6], 41. 

Nottingham coal-mine, Wilkes-Barre, Pa., xi, 158. « 

Nottingham Island, Can., Red Granite on, xiv, 697 [698]. 

Nova Scotia: Catalogue of official geological reports, vii, 490; Sup- 
plement I, viii, 472 ; Cost of mining and milling gold-ores in, xiii, 
659 ; Excursions in, xiv, 322 ; Geology of gold-field, xiv, 676 ; Iron 
manufacture in, xiv, 64, 537 ; Product of gold, xiv, 688, 689. 

Nova Scotia Oold-Mines (Gilpin), xiv [595], 674. 

Nuget claim. Eureka Consolidated mine, Nov., vi, 364. 

Nuggets of gold. Origin of, ix, 633-646. 

Numulitic limestone in Egypt, xi, 369-364, 376. 

Nuttall, John, coal-mines in the New River coal-field, West Virginia, 
viii, 267. 

Nuttallburg, W. Va., coal, viii, 267. 

Nye's Cove, Bland County, Va., iron-ores, viii (339]. 

Nye's Cove, Tazewell County, Va., Brown hematites, xii [141]. 
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Oakdale farnace, Emory Gap, Tenn., xv [185, 743]. 

Oak Harbor gas- well, Ottawa Countj, O., xv [522]. 

Oak wood, Aualysis of, xi, 80. 

Oaxaca, Mex., Mining in, xv, 13. 

Obelisk, gift to the Institute of specimens connected with the New 
York obelisk, x, 6, 7. 

Obelisk of New York : Geology of Egypt, with special reference to the 
syenitic granite of the obelisk, xi, 353-379 ; Literature of, xi, 353, 
377. 

Obstructions in blast-furnaces removed by the use of high explosives, 
X, 206. 

Occidental silver-mine. Calico, Cal., xv [724]. 

Occluded gases : In Bessemer steel, ix, 297 ; In fatigued metals, ix, 568; 
In Platinum, ix, 297. 

Occurrence of Anthracite in New Mexico (Raymond), ii, 140. 

Occurrence of Gold in the Potsdam Formation^ Black Hills, Dakota 
(Devereux), X [241], 465. 

Occurrence of Lead- Ores in Missouri (Gage), iii [5], 116. 

Occurrence of I/astrous Coal with Native Silver in a Vein in Porphyry in 
Ouray County, Colo, (Koenig and Stockder), ix [285], 650. 

Occurrence of Oold in Williamson County, Texas (Schaeffer), xi [226], 
318. 

Occurrence of South African Diamonds (Raymond), ii, 143. 

Occurrence of the Brovm- Hematite Deposits of the Cheat Valley (Prime), 
iii [19], 410. 

Ocean County, N. J., clays, vi, 178. 

Ocoya Creek, Cal., Occurrence of iron-ores, iii [412]. 

Officers, Election of, i, 8, 23 ; ii, 4; iii, 5 ; iv, 6 ; v, 2 ; vi, 7 ; vii, 9, 
236 ; viii, 283 ; ix, 285 ; x, 244 ; xi, 225 ; xii, 455 ; xiii, 605 ; xiv, 

^ 602 ; XV, Ixxxv. 

Official reports upon geological surveys of the Uuited States and Ter- 
ritories, and of British North America, vii, 455 ; viii, 466 ; ix,621, 

Ogden, Dunne & Co.'s smelting- works, Eureka, Nev., i, 100. 

Ogden iron-mine, Sussex County, N. J., ii [315]. 

Oglesby iron-mine, Wythe County, Va., xii [28], 31. 

Ogline's coal-mine, Somerset Co., Pa., xii [478]. 

O'Hara, General James, manufacture of glass commenced in 1796, in 
Pittsburgh, viii, 20 ; xiv, 603. 

Ohio : Bituminous coals. Determination of sulphur in, viii, 192; Cata- 
logue of official geological reports, vii, 491 ; Supplement I, viii, 
472; Coal region of Hocking Valley, ii, 273; iii, 409; vii, 313; 
Coal region of Mahoning Valley, iv, 188; Iron-ores of South- 
eastern . section, iii, 408 ; Natural gas in, xv, 521 ; Use of New 
River, W. Va., coke, in the blast-furnaces of Ohio, viii, 262 ; Uni- 
versity of, XV, 321, 324, 331. 
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Ohio Iron Company's blast-furnace, Zanesville, 0., xv, 152. 

Oil : Amount remaining in Pennsylvania and New York, x, 354-360 ; 
Belt-line theory, xv, 6, -8 ; Detection of mineral oils in presence of 
other oils, xi, 88 ; For annealing steel xi, 257 ; In Mesozoic forma- 
tion in Virginia, vi, 241, 253, 254, 258, 260, 263. 

Oil-bath for rails, for protection against sea-water, ix, 213. 

Oil City, Venango County, Pa., vii, 318 ; Oil-wells, xv, 513. 

Oil-district of Pennsylvania and New York, Boundaries and Geology 
of, X, 354-357. 

Oil-districts : Pennsylvania : Bradford, McKean County, vii, 316 ; But- 
ler County, viii, 8 ; Clarion-Butler, xv, 7 ; Murraysville, xv, 7, 12, 
518, 519, 532, 536 ; Pittsburgh, xv, 7, 9 ; Venango, xv, 8, 9 ; Wash- 
ington, XV, 7. 

Oil-pools: New York: Allegany County: Kichburg, xiv, 420; Cat- 
taraugus County, xiv, 420 ; Monroe County; Rochester, xiv, 651. 
Pennsylvania : Allegheny County ; Mt. Nebo, xiv [425] ; Fayette 
County, xiv [425], Dunlap Creek, xiv [425], 431 ; Greene County ; 
Dunkard Creek, xiv [4251, 431, 620, 642, Whitely Creek, xiv 
[425], 431; Washington County; Chartier's Creek, xiv, 431; 
Westmoreland County, Pleasant Unity, xiv [425], 431; Beaver 
district; Slippery Rock, xiv, 424, 431, Smith's Perry, xiv, 424, 
431 ; Bradford district, McKean County, xiv, 420 [425], 433, 
Smethport, xiv, 427; Butler district. Clarion County, xiv, 424 
[425], 431 ; Venango district, Franklin, xiv, 422, Pleasantville, 
xiv [425], Tidioute, xiv, 422, Triumph, xiv, 422; Venango County, 
xiv, 422, 424, 431 ; Warren district. Cherry Grove, xiv, 422; Forest 
County, xiv, 420, 422, 651 ; Warren County, xiv, 420 ; Thorn 
Creek, xiv, 431. 

Oil : Production, x, 357. 

Oil-regions of Pennsylvania and New York, xiv, 419. 

Oil-sand group. Pa., xiv, 648. 

Oil-sands : Pennsylvania : Cooper, xv, 519. 

Oil-v^ells : (see Oil-pools) : Pennsylvania : Elk County ; Bear Creek, 
vii [323], 324, 325, 326, Kidgway, vii [323], 324, 325, 326, Silver 
Creek, vii [323], 324, 325; McKean County, Barnsdall, vii, 316, 
Bradford — Dennis, xv, 514, Butts, vii, 317, Coburn, vii, 325, 
Dennis, vii, 319, 320, 321, 325, Ernhout and Taylor, vii, 325, 
Gilbert farm, vii, 317, Hukill, vii, 325, 326, Hulings, vii, 325, 
Shepherd farm, vii, 316, Smethport— Haskill, vii, 322, 324, 325, 
Tarport— Clark farm, vii, 316, Wilcox, vii [323], 324, 325; Ve- 
nango>Butler group, xv, 513 ; Washington County, Chartiers 
township, Canonsburg, xv, 516, 518. 

Oils for lubrication, vii, 121, 128, 136, 137, 138, 

Oker, Germany, Copper-works at, xiv, 98 et seq. 
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Olcott, Eben E., The Ore Knob Copper-Mine and Reditction-Works, 

Ashe County, N. G, iii [17], 391, 
Old Bed iron-mine. Port Henry, N. Y., xiv, 910. 
Old Copper-mine, Adams County, Pa., xii [89]. 
Old Dominion Coal, Richmond basin, Va., iii, 229; vi, 270. 
Old Dominion copper-mine. Globe district, Ariz., xv, 60. 
Old Hill hematite ore-mine, Salisbury, Litchfield County, Conn., v, 224 ; 

vi, 220. 
Old Mines lead tract. Mo., v, 105 [107]. 
Old Moshannon coaUmine, Clearfield County, Pa., xiv, 27. 
Old Placer mines, San Lazare Mountains, N. M., coal, ii [141]. 
Old Telegraph silver-mine. Salt Lake County, U., xiii, 72; xv,B55. 
Old Telegraph silver-mine, U., Lixiviation at, xiii, 114. 
Old Telegraph silver-mill (lixiviating). Salt Lake County, U., xii [43]. 
Oldham coal-field, Lancashire, Eng., i, 175. 
Oldham gold district, N. S., xiv [679], 689. 
Olean, Cattaraugus County, N. Y., oil, x, 359. 
Oleiferous group in Mesozoic formation in Virginia, vi, 254, 258, 260, 

263, 265. 
Oligoclase : Of the Syenitic granite of the New York obelisk, xi, 366, 

371-374; In rocks of South Wales, xi, 497, 498. 
Oliver & Harris stamp-mill, Tuolumne Couuty, Cal., i, 46. 
Oliver Brothers & Phillips^s steel-works (Clapp-Griffiths), Pittsburgh, 

Pa., xiv, 919. 
Oliver, H§nry W., Jr., Remarks on Clapp-Griffiths process, xiv, 927, 

936. 
Oliver's powder works. Visit to, vi, 5. 
Omega copper-mine, Tucson, Ariz., xv, 74. 
Omega silver-mill, Virginia City, Nev., xiv, 756. 
Ominica, British Columbia, gold, xv [714]. 
Oneida County, N. Y. : Fossil-ores, iii [378, 382] ; Natural gas, xv, 

524. 
O'Neill coal-mine, Belknap bed, Tex., ix, 500. 
O'Neil shaft, Marmora gold-mines, Ontario, Can., ix, 411, 413. 
Ontario, Can. : Early attempts to manufacture iron in, xiv, 523 ; The 

gold-bearing mispickel veins of Marmora, ix, 409. 
Ontario County, N. Y., natural gas, xv [524]. 
Ontario, Wayne County, N. Y,, fossil-ores, xii [139]. 
Ontario silver-mine. Lake Superior, v [479]. 
Ontario silver-mine. Salt Lake County, U., viii, 551 ; xiii [48], 66, 69, 

70, 72, 73, 74, 76 [92], 107. 
Ontario silver-mill. Salt Lake, U., viii, 551 ; xiv [341]. 
Ontonagon copper-district, Lake Superior, i, 76, 80 ; v [479] ; vi, 281, 

282; viii, 409 [501] ; ix, 684. 



INDEX, vol 8. I TO XV. 263 

Oolte'wah iron-miDe, Chattanooga district, Tenn., xv, 759. 

Open-cavity theory of ore-deposition, xv, 128. 

Open-hearth process: Plant at Creusot, viii, 566; Siemens direct 

iron for open-hearth process, viii, 321; With washed pig at Krupp's 

works, Essen, viii, 162. 
Open-hearth steel ; Economy doubted, x, 286 ; Made from Siemens 

direct blooms, x, 280, 282, 286 ; The Pernot system, vii, 241, 251. 
Open-hearth steel-works of Cambria Iron Company, Johnstown, Pa., 

vii, 169 ; ix, 296 ; at Chester, Pa., xv, 347, 353 ; of Midvale Co., 

Philadelphia, Pa., xv, 827 ; Of Park Brothers & Co., Pittsburgh, 

Pa., X, 276 ; Of Siemens-Anderson Co., Pittsburgh, Pa., x, 274. 
Open-topped blast-furnaces compared with close-topped, iv, 128. 
Opening a Chilled Hearth with the Coed-Oil Blowpipe (Lee), xv [lxxi]> 

417. 
Operation of Warvnck Furnace, Pa., from Augriat 27, 1880, to September 

1, 1885 (Birkinbine), xiv [595], 833. 
Ophir silver-mine, Comstock Lode, Nev., vii, 46; Electrical experiments 

in, xiii, 433. 
Ophir stamp-mill, Gilpin County, Colo., i, 41. 
Oppeln, Germany, iron-ores,. iii, 371. 
Orange County, N. Y., iron-ores, iii, 374 ; x, 289, 292. 
Orange County, Va., Mesozoic deposits, vi, 236. 
Orange ville coal-mine. Pa., ix, 251. 
Orchard coal-bed, Pottsville basin. Pa., xi, 141 et aeq. 
Orchard iron-mine, Morris County, N. J.,i, 146. 
Ore-bodies in Eureka district, Nev., vi, 365, 377, 557. 
Ore-chimneys, vi, 378, 560. 

Ore-concentrator, Frue/s, for dressing slimes, iii, 357 ; v, 486. 
Ore- crushing machinery (see Blake crusher), vi, 478 ; ix, 453 ; xiii, 

114; At Pribram, ix, 427; Improvements in, xiv, 497. 
Ore-deposits, Certain, Genesis of, xv, 125. 

Ore-Deposits of Eureka District, Eastern Nevada (Blake), vi [14], 554. 
Ore-dressing : At Clausthal, vi, 470; At Deloro, Can., xi, 192; At 

Hall Valley, Colo., v, 562 ; By Water and air compared, vi, 415 ; 

Hydraulic separator at Lake Superior, xi, 231 ; Lake Superior 

copper-region, v, 584; vi, 298-312; Linkenbach huddle, xi, 475; 

Utsch automatic jig, ii, 31. 
Ore-Dressing and Smelting at Pribram, Bohemia (Clark), ix [288], 420. 
Ore-dressing and smelting in mining laboratory of the Massachusetts 

Institute of Technology, Boston, vi, 512. 
Ore-dressing machines, xii, 64. 
Ore-dressing works : Bohemia, Pribram, v [440] ', Germany : Claus* 

thai, V [440] ; vi, 470; Harz, v [440] ; Pochthal, vi, 471 ; Zeller- 

feldthal, vi, 471. 
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Ore Hill, visit to the old Salisbury mine, vi [17]. 

Ore Knob, Ashe County, N. C. : Copper- mine, iii, 187 ; v, 83 ; Iron and 

copper sulphides, xiv, 81 ; Reduction-works, i, 260. 
Ore Knob copper-process, iii, 394 ; ix, 699; x, 26. 
Ore Knob Capper- Mine and Reduction^ Works, Ashe County, N. C. (Ol- 

COTT), iii [17], 391. 
Ore Knob Copper-Mine and some Related Deposits (Hunt), ii [9], 123. 
Ore-pit : Drainage of a flooded ore-pit at Pine Grove furnace. Pa., vi, 

174. 
Ore-Roasting Fnmaee (Taylor), ix [288], 304. 
Ore-rolls (see Ore-crushing machinery). 
Ore-sampling, New system of, xiii, 639. 
Ore-stains on dolomite. Eureka mines, vi, 369. 
Ores (see Iron-, Gold-, Bilver-Ores, etc., also localities) : Accumulation 

in beds and veins, i, 341, 415; ii, 215; Distribution and character 

in the crystalline 8trati6ed rocks, i, 332. 
Ores of Cripple Creek, Va. (Boyd), xii [9], 27. 
Ores of Iron, their Geographical DistrUfution and Relation to the Oreat 

Centers of the World's Industries (Newton), iii [18], 360. 
Oregon : Catalogue of official geological reports, vii, 493 ; Discovery 

of gold, iii, 203. 
Oregon gulch, Butte County, Cal. : Ditch, vi, 62; Stamp-mills, i, 48. 
Oregon, Wis., brick, viii, 503. 
Orford Copper and Sulphur Company, Bergen Point, N. J., xiii, 216 ; 

XV, 60 ; Works, x, 482. 
Orford, Quebec, Can., nickel-ores, vi, 209 ; x, 306. 
Organization of the copper-mines on Lake Superior, vi, 278. 
Organic life : Agency of, in the accumulation of the metals, i, 417. 
Organic sulphur in coal, xi, 449. 
Organic sulphur in coal and coke, ix, 657, 663. 
Oriental gold- and silver-mine, Cunningham Gulch, San Juan County, 

Colo., xi [170]. 
Oriental granite, xi, 367. 
Origin of Metalliferous Deposits (Hunt), i, 413. 
Original rocks, classification, viii, 63. 
Oriskany sandstone, the great ore-bearing formation of Virginia, viii, 

346. 
Orleans Railroad, France, iii, 49 et seq. 
Orleans Railway Works, Aubin, Prance, ii, 196. 
Ormsby furnace, Cleveland district, Eng., iii, 348 ; xiv, 368 ; xv [440], 

441, 442. 
Oro Grande silver-mill, Daggett, Cal., xv, 731. 
Oronogo, Jasper County, Mo., bitumen, v, 317. 
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Orsat apparatus for analysis of furnace gases, ii, 226; v, 487, 621 ; vi, 
169,427; vii,447. 

Orthoclase : Of rocks of South Wales, xi, 493, 495, 497, 498, 500 ; Of 
the syenitic granit^ of the New York obelisk, xi, 370, 372. 

Orthofelsite, or halleflinta rocks : Of South Wales, xi, 480 et seq. ; Of 
the iron-bearing region of the Middle James River, Va., xi, 203. 

Orthofelsite porphyry, xi, 203, 484 et seq, 

Orthophyre, xi, 203. 

Ortiz Mine Grant, Santa F^, N. M., anthracite, ii, 140. 

Orton, Professor Edward, The Stratigraphical Order of the Lower 
Coal' Measures of Ohio, xii [450]. 

Osarisav^a copper-mines, Japan, v, 274. 

Osceola copper-mine and mill. Lake Superior: v [584], 586, 607 ; viii, 
410 et seq. ; ix, 684 ; Mine railroad, vi, 301 ; System of mining, vi, 
288; Visit to, ix, 4; Water pumped from the Lake for the mill, 
vi, 301, 

Oscuras Permian copper-beds, in Southern New Mexico, x, 427. 

Osnabruck, Germany: Analysis of steel rails, xi, 200, 201; Iron 
manufacture, iii, 371 [372] ; Iron-works, ix, 260. 

Oso gold-mine, Mariposa County, Cal., vi [157]. 

OsTBERG, Petter, Mitis- Castings of Wrought-Irim or Steel, xiv [595], 
773. 

Otis Steel-Works, Cleveland, 0., xv, 341, 347. 

Ottav^a Iron and Steel Manufacturing Company, Can., xiv [522]. 

Ottav^a Islands, Hudson's Bay, Can. : Asbestos, xiv, 697 ; Copper 
pyrites, xiv, 692; Gypsum, xiv, 694. 

Otter Head tin-swindle, v, 483. 

Ouray County, Colo. : Description of mining region, ix, 650 ; Mineral 
deposits, xi, 175, 190; Native gold in, xi, 190; Occurrence of lus- 
trous coal in Porphyry, ix, 650. 

Outagamie County, Wis., iron manufacture, iii [390]. 

Outerbridge, preparation of extremely thin plates of gold by electric 
deposition, vii, 92. 

Outagamie County, Wis., iron manufacture, iii [390]. 

Outline of Anthracite Coal-Mining in Schuylkill County, Pa, (Weth- 
ertll), V [19], 402. 

Overblown iron, exhibited by Mr. Constable, viii, 284. 

Overlapping error in copper-plate amalgamation, viii, 363. 

Over-poled copper, ix, 706. 

Over-refined copper, ix, 708. 

Over- win ding accidents at the Comstock mines, viii, 93. 

Ov^en's Lake Silver Mining and Smelting Company's Works at Swan- 
sea, Cal., i, 389. 

Owens College (Victoria University), Manchester, Eng., xv, 326,811. 
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Owyhee silver-dbtrict, Idaho, iii, 206. 
Owyhee District, Idaho : Geology, i, 36. 
Owyhee silver-mill. Silver City, Idaho, ii, 159. 
Oxford furnace, Warren County, N. J., ii [317], 319 ; Iron-mines, iv 
[364]. 

Oxford Mining Company, N. S., xiii, 660. 

Oxidation of copper in Lake Superior copper-mines, viii, 413, 415, 
417. 

Oxidation or weathering of coal, viii, 204. 

Oxide of copper (see Copper oxide), In refining copper, ix, 701-703, 
70&-708, 716. 

Oxide of iron : Effect on steel, ix, 554, 590 ; Hyd rated, new classifica- 
tion, vi, 534; Reduction by metallic zinc, vi, 508. 

Oxide of zinc, note on the method of preparation, v, 422. 

Oxland revolving roasting-furnace, ix, 418. 

Oxmoor, Ala., Excursion to, vii, 8. 

Oxmoor furnace, Birmingham district, Ala., xi, 243 ; xv, 736. 

Oxygen in Bessemer inm, its removal by manganese, ix, 395. 

Oxygen in Copper (see Copper oxide). 

Oxygen ratio in original rocks, viii, 68, 

Ozaukee, Wis., brick, viii [503]. 

Pacer Station, Costillo County, Colo., magnetites, xiv, 271. 

Pacific coast, mining developments, xv, 707, 

Pacific National stamp-mill, Gilpin County, Colo., i, 41. 

Pacific Railroad reports, A catalogue of, vii, 501. 

Pacific slope. Milling on, compared with Colorado, xi, 34-37. 

Pacific stamp-mill, Eldorado County, Cal., i, 47. 

Pack, John W., Process of Spelter-Prodiu^ion as Practiced at Carondolet, 

Missouri, with Compariso7is, iii [6], 125. 
Pack's Iron-mine, New River, Va., v, 90. 
Pactolus gold-mine, Timbuctoo, Yuba County, Cal., vi, 43, 95. 
Paddock's pneumatic separator, viii, 148. 
Page County, Va., iron manufacture, iii, 388. 
Page, W. N., section of the Anstead, New River, W. Va., coal-fields, 

viii, 262. 
Pagosa gold- and silver-mine, Poughkeepsie Gulch, San Juan County, 

Colo., xi [170]. 
Pagosa Springs, Colo., xi, 180. 
Paint Creek, Va., hard-splint coal, x, 82. 
Paint Lick Mountain, Tazewell County, Va., iron-ores, viii [339] ; xii 

[141]. 
Painter's lead- and zinc-mine, Wythe County, Va., viii, 341. 

Palaezoic era of North American continent, xi, 166, 186, 187. 
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Palaezoic rocks : Id Alabama, xi, 239, 240 ; In South Wales and Ap- 
palachian range, xi, 479. 

Palaezoic system in New York, Pennsylvania, and Ohio, xv, 510, 511. 

Palliere's, D^partement du Gard, Prance, lead-ores, i [390]. 

Palmer coal-bed, Pottsville basin, Pa., xi, 140. 

Palmer lead-mines, Mo., v, 106. 

Palo Pinto County, Tex., limestone, ix, 504. 

Paloma iron-mine, Monclova, Coahuila, Mex., xii [537], 553 ; xiii, 
403. 

Pan-amalgamation process for treating gold- and silver-ores, Washoe 

process, ii, 159 ; v, 178 ; viii, 141, 551. 
Pan, The prospector's, for gold-washing, viii, 141, 154. 
Pans (see under Milling) : At Tombstone, Ariz., xi, 103 ; Used in the 

Harshaw mill, Ariz., xi, 96. 
Pancake Mountain, Nev. : Coal, iii, 32; vi, 351; Sandstone, i, 101. 
Pandora silver-mine, Leadville, Colo., xiv [275]. 
Panther Creek coal-basin, Pa.,xi, 142, 154, 158. 
Panuco copper-mine, Coahuila, Mex., xiv, 196. 
Panuco gold-mine, Coahuila, Mex., xiv, 202. 
Panuco smelter, Candela, Coahuila, Mex., xii, 565. 
Paper- clay in New Jersey, vi, 182. 
Papers of meetings (see Meetings). 
Paracelsus, on the divining-rod, xi, 418. 
Paradoxides Harknessi in South Wales, xi, 493. 
Paragon gold-mine. Placer County, Cal„ vi, 47, 95. 
Paragonite iu chrysolite beds in the Blue Ridge in North Carolina, vii 

[86]. 

Parangue, Jean Jacques, expert with the divining-rod, xi, 433, 434. 

Pardee Hall, Lafayette College, Destruction of Institute Library in 
fire of, viii, 281. 

Pardee, I. P., Boasting-Kiln at the Mvsconetcong Iron- Works, xv 
[Ixxix], 678 ; Remarks on incrustations on pig-iron, xii, 643. 

Pardee iron-mine, Morris County, N. J., ii [316]. 

Paris exhibition of 1878, Wharton's exhibit of pure wrought nickel, 
xi, 278. 

Paris, France, &ole des Mines, xv, 328, 334, 339. 

Paris green, incidental production in charcoal making, vii, 152. 

Paris, Me., occurrence of tin-ore, i, 373 [374]. 

Park, Brother & Co., Pittsburgh, Pa., High quality of cast-steel made 
in Pittsburgh by, 1862, viii, 18; Operation of Siemens dii*ect pro- 
cess, viii, 323 ; x, 276 ; Steel-works, ix, 688, 689; x, 276 ; Visit to, 
xiv, 603. 

Park Canal and Mining Co., El Dorado County, Cal., vi, 59. 

Park County, Colo. : Gold and silver, iv, 277 ; Whale Lode, iii, 352. 
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Parky James, Jr. : Remarks on the nomenclature of iron, v, 528, 530; 

On loss of carbon in coals, i, 285 ; On the Wickersham process of 

re6ning pig-iron, i, 327 ; On the death of, xii [10]. 
Park, McCurdy & Co., copper-works, Pittsburgh, ix, 681. 
Parker, W., Views of, on boiler-plates, xiv, 827. 
Parlor coal-bed, Hazel ton basin. Pa., xi, 146. 
Parral silver-mine, Mex., xiii [113]. 
Parrena silver-^nine, Sierra Mojado, State of Coahuila, Mex., xv, 552 

[553]. 
Parrott City, Colo., gold placers, xv, 248. 
Partial Reconstruction of a Furnace Orucihle while in Blast (Bramwell), 

V [16], 92. 
Partridge Lake gold-mine, Lake Superior, v, 475 ; xiv, 693. 
Pas de Calais, France, iron district, iii, 368. 
Pascoe & Jennings, Salt Lake City, English process of smelting in 

reverberatory furnaces, i, 96. 
Pasco, Greenfield & Co.'s Copper- Works, Swansea, Wales, ix, 715. 
Passaic County, N. J., iron-ores, iii, 374. 
Patch, M. B., Colorimetric test for copper, viii,422 ; Determination of 

suboxide of copper in the presence of metallic copper, viii, 412. 
Pateaux, France, ammonia-soda process, vii [297]. 
Patents for mineral lands: vi, 383; Acts of 1866 and 1872, vi, 384. 
Patera and Eoeszner process of lixiviation of silver-ores, xiii, 84. 
Patera process for solution of silver, Joachimsthal, ii, 99. 
Paternoster for elevating ore, ix, 428. 
Patience of Copper ''and Silver as Affected by Annealing (Howe), xiii 

[599], 646. 
Patio process for reduction of silver-ores, xiii, 369. 
Patio Process in San Dimas, Mexico (Chism), xi [18], 61. 
Patricksville ditch, Stanislaus County, Cal., vi, 62. 
Patricksville Light Claim, Stanislaus County, Cal. : Distribution of 

gold in the gravel, vi, 34. 36, 38, 40, 94 ; Tailings, vi, 38, 39. 
Patterson, Nev., silver district, vi [345]. 
Patterson stamp-mill, Tuolumne County, Cal., i, 46. 
Pattinson process at Pribram, Bohemia, ix, 458. 
Patton coal-mine, Jefferson County, Pa., xiv, 28. 
Pautall coal-mine, Jefferson County, Pa., xiv, 28. 
Pavilion silver-mine, Santa Rosa district, Tex., xiii [402]. 
Paving-stones from blast-furnace slag, i, 45. 
Pav^ling hematite ore-mine, Dutchess County, N. Y., v, 219. 
Paxton furnaces, Harrisburg, Pa., x [124], 133; Experience with 

scaffold, ix, 63. 
Pay-streaks in Nova Scotia gold-mines, xiv, 682. 
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Peace River, Can.: Gypsum, xiv, 694; Petroleum, xiv, 696; Silver, 
xiv, 693. 

Peach Bottom copper-mine, Alleghany County, N. C, v, 83 ; viii, 342 ; 
Silver, viii, 342. 

Peach Bottom roofing-slate, Lancaster County, Pa., vi, 190. 

Peach Bottom Slaie8 of Southeastern York and Southern Lancaster Counties, 
Pa. (Fkazer), xii [176], 365. 

Peach Mountain coal-bed, Pottsville basin. Pa., xi, 141. 

Peacock coal-seam, Allegheny bed, Johnstown, Pa., iii [173]. 

Pearce, Richard, Certain Interesting Crystalline Alloys, xiii [599], 
738 ; Remarks in discussion of Mr. Rogers's paper on the Mines 
and Mills of Oilpin County, Colorado, xi, 55 ; In discussion of Mr. 
Schneider's paper on High Percentage of Lime in Lead Shaft Fur- 
nace Slags, xi, 59. 

Pearis's Mountain, Bland County, Va., iron-ores, viii, 339. 

Pearsall silver-mine, Colo., xiii, 72. 

Pearse, John B., Improved Bessemer Plant, iv [14], 149 ; Iron and 
Carbon, Mechanically and Chemically considered, ly [15], 157; TJie 
Manufacture of Iron and Steel Pails, i, 162 ; Remarks on iron 
chimneys, iv, 109 ; On what is steel ? iv, 147 ; On what steel is, iv, 
338. 

Pease, F. P. and C. B. Dudley, Notes on the Constitution of Cast-Iron, 
xiv 1 594], 795. 

Peat used in gas-producers in Sweden, ix, 311, 314. 

Pebidian beds. South Wales, xi, 490, 504, 505. 

Pechin, Edmund C, Blast-Furnace Hearth and In- Walls, iv [141, 178 ; 
Eocperiments at the Lucy Furnace, ii [5], 59 ; Explosion at Dunbar 
Furnace, ii [13], 306 ; On the Wickersham Process of Refining Pig- 
iron, i [26], 326 ; The Minerals of Southwestern Pennsylvania, iii 
[18], 399 ; The Position of the American Pig-iron Manufacture, i 
[26], 277 ; Remarks on a modification of Coingt's charger, ii, 105 ; 
On coal-washing, iii, 182 ; On Indiana block coal, i, 231 ; On mal- 
leable cast-iron, i, 238 ; On the direct process of iron manufacture, 
ii, 198; On the manufacture of compressed stone bricks, ii,88; On 
the lignites of the West, i, 223, 224 ; On the presence of sulphur 
in coals, ii, 278 ; On the Tertiary coal of Canon City, Colo., i, 297. 

Peck gold- and silver-mine, Prescott, Ariz., xi, 287. 

Peck's machine gold pan, viii, 141. 

Peck's stamp-mill, Shasta County, Cal., i, 48. 

Peckham's bloomary process, viii, 549. 

Pecopteris in Mesozoic formation in North Carolina, vi [261, 264]. 

Peculiar Features of the Bassick Mine (Grabill), xi [18], 110. 

Peculiar Phenomena in the Heaiing of Open-Hearth and Bessemer Steel 
(Garrett), xiv [594], 789. 



270 TBANS. AM. INSTirUTE OF MININa ENGINEERS. 

Peeuliar Variety of Anthracite (Coxe), vii, 213. 

PecidiariUes in the Occurrence of Chid in North Carolina (Kerr), x 
[240], 475. 

Peerless gold- and silver-mine, Arrastre Oulch, San Juan County, 
Colo., xi [170], 173, 186. 

Peet hematite ore-mine, Litchfield County, Conn., y, 225. 

Pelton, Ariz., smelting-works, x, 483. 

Pencoyd Iron Works, Pa., Tests of iron bars, x, 401 ; Visit to, ix 
[282]. 

Pendleton County, W. Va., fossil-ores, xii [140]. 

Pendulum, The magic, xi, 435. 

Penn coal-mine, Clearfield County, Pa., xii, 493 ; xiv, 27. 

Penn coal-mine, Westmoreland County, Pa., viii, 75. 

Penn Gas Coal Company's Works, Westmoreland County, Pa., coal- 
washing plant, ix, 476. 

Pennet, expert with the divining-rod, xi, 434, 435. 

Pennsylvania : Available tonnage of the bituminous coal-fields, x, 
144 ; Bradford oil district, vii, 316 ; Casualties in anthracite coal- 
mines, X, 67 ; Catalogue of official geological reports, vii, 493 ; Sup- 
plement I, viii, 473 ; Supplement II, ix, 628 ; Coal-washing plant, 
ix, 475, 476; Copper-works in Pittsburgh, ix, 678, 681, 688; Drain- 
age of a fiooded ore-pit, vi, 174; Explorations with diamond drill 
in the anthracite regions, v, 303 ; Geology of the oil region, pro- 
duction of oil, amount of oil remaining, x, 354, 360 ; Glacial drifl 
vi, 467 ; Graphite deposits in Chester County, ix, 730 ; Industrial 
school at Drifton, ix, 391 ; Lake Superior copper rocks, vii, 331 ; 
Minerals of southeastern section, iii, 399 ; New method of mapping 
the anthracite coal-fields, ix, 506 ; Outline of anthracite mining in 
Schuylkill County, v, 402; Pine Grove furnace, viii, 168; Resources 
and surroundings of Pittsburgh, viii, 11; Shaft surveying in the 
brown hematite mines of Northampton County, vii, 139 ; The Sie- 
mens direct process at Tyrone and Pittsburgh, x, 277-284. 

Pennsylvania and Virginia Iron and Coal Company's Works at Quin- 
nimont, viii, 266. 

Pennsylvania Gas Company, Pittsburgh, Pa., xv, 531, 532, 533. 

Pennsylvania : Geological survey ; Contributions to topography, i, 
190; Criticism of its analyses of coals, xii, 326, 333; Second 
Greological Survey of: Account of work in the anthracite regions, 
xi, 136-159, Account of work in South Mountain region, xi, 486. 

Pennsylvania Graphite Company's mine, Windsor, Pa., ix, 731. 

Pennsylvania Lead Company, Mansfield Valley, Allegheny County, 
Pa.: Amount of lead produced by, in 1878, viii, 24; Location of 
works, viii, 25; Method of assaying silver bullion, x, 490. 
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Pennsylvania Museum and School of Industrial Art, Transfer of col- 
lections to, vii, 228; viii, 6, 280; x, 243. 

Pennsylvania Railroad : Dr. Dudley's investigations on steel rails, 
vii, 172, 203; Specifications for iron bars, x, 401 ; Specifications 
for steel rails, vii, 201 ; Standard rail, ix, 579. 

Pennsylvania stamp-mill, Plumas County, Cal., i, 48. 

Pennsylvania stamp-mill, Yuba County, Cal., i, 48. 

Pennsylvania Steel Company, Steelton, Dauphin County, Pa.: Bes- 
semer steel works, i, 166, 232 ; v [202], 207 ; vii,' 169, 254 ; ix, 65; 
X [124], 130; Hospitality of, x, 124, 126; Wedging and bridging 
of furnace remedied, ix, 65. 

Pennsylvania, University of, Philadelphia, v [184]; xv, 320, 321, 
324, 331, 332, 336, 809, 811, 814, 818, 819. 

Penobscot River, Me., ice industry, xi, 352. 

Penokie Mountains, Wis., magnetic iron-ores, viii, 484, 493; xii 
[136]. 

Penoles gold-mines. Department del Centro, Mexico, xv, 17. 

Pensauken Creek, N. J., clays, vi, 178, 186. 

People's Gkis Company, Pittsburgh, Pa., xv, 531, 532, 533. 

Pequest iron-mine, Warren County, N. J., ii [317]. 

Peras gold-mines. Department del Centro, Mex., xv, 17. 

Percentage of Iron in Certain Ores (Chester), iv [25], 219. 

Percussion drills invented in 1849 (see Machine drills), vi, 549. 

Percussion-tables: Iron, ix, 442; Marble, ix, 443; Kittinger's, ix, 
437, 441, 445, 450, 451; xii, 64; Salzburger, ix, 431, 437, 439, 
440, 444, 445. 

Percy on the relations of sulphur in coking, viii, 197-199. 

Perkins iron-mine, Menominee region, Mich., Visit to, ix [10]. 

Permanganate of potash for absorbing sulphuretted hydrogen and 
sulphur dioxide, ix, 659. 

Permian copper beds in Southern New Mexico, x, 427. 

Permian sandstones of Eussia, Lignitic masses in, xi, 120. 

Pernolet on crushing rolls, ix, 465. 

Pemot Furnace (Holley), vii [227], 241. 

Pernot furnace: Convenience of repairs to roof, ix, 50; Ports for, ix, 
48-51 ; Used for washing pig at Essen, viii, 156 ; Working of fur- 
nace, ix, 50. 

Perrin stamp-mill, Gilpin County, Colo., i, 41. 

Perrot, alleged discoverer of lead in the Upper Mississippi, viii, 498. 

Perry County, Ind., natural gas, xv, 526. 

Perry County, Mo., brown-ores, xii [139]. 
. Perry County, O.: Coal, ii, 273; Iron-ores, iii [409]. 

Perry County, Pa., brown-ores, xii [140, 141] ; xv, 208. 

Perry lead-furnace, Washington County, Mo., v, 325. 
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Perry, N. W., A Preliminary Announcement of a New Mineral, xii 

[449], 628 ; Remarks on the torsioo-balaDce, xii, 573. 
Persberg iroD-mines, Sweden, i, 197. 
Perth Amboy, N. J., Kaolin, vi, 184. 

Peru, South America, semi-anthracite lignite, v, 367, 368, 371, 373. 
Peshanka gold-mine, Russia, vi, 33. 

Peter, Dr. : Analysis of coal, viii, 186 ; Investigation on the weather- 
ing of Coalton, Kentucky, coal, viii, 223. 
Peters, E. D., Jr., The Mount Lincoln Smdiing- Works at Dudley, 

Colorado, ii [14], 310, 
Peters Mountain, Giles County, Va., iron-ores, v [84]» 90 ; viii [339]. 
Petersburg, Va., Mesozoic deposits, vi, 229. 
Petherick stamp-mill, Lake Superior, Mich., ii, 214. 
Petin, Gaudet & Co.'s iron-worka, St. Ghamond, France, iii, 367. 
Petite Anse Island, La., rock-salt, v [554]. 

Petroleum : Amount remaining in Pennsylvania and New York, x, 
354, 360; Belt-line theory, xv, 6, 8; Heat of combustion, xi, 463- 
470; History of discovery and production in Western Pennsylvania, 
viii, 21 ; Hudson's Bay territories, xiv, 696 ; In Lower Devonian 
rocks of Pa. and N. Y. (see also Oil-pools), xiv, 651 ; In Mesozoic 
formation in Virginia, vi, 241-263 ; Japan, v, 260 ; Of the Brad- 
ford oil district of Pennsylvania, vii, 316; Production in Penn- 
sylvania, V, 171, 194, 504; In the United States, v, 171 ; ix, 298, 
299; X, 357; From 1776 to 1881, xi, 8; Refining works in Pitts- 
burgh, viii, 22; Shipments from Pittsburgh in 1865, viii, 22; 
Sketch of the early history of the industry in the vicinity of Pitts- 
burge, viii, 21 ; Used in case of scaflblds, ix, 42, 70 ; Vapor of 
petroleum as a cure for blast-furnace chills, xi, 450-475; Visit to 
oil region of Butler County, Pa., viii, 8. 
Petrosilex in South Wales, xi, 489. 
Pettibone coal-mine, Kingston, Pa., xv, 640. 
Petzite, new occurrence in Colorado, i, 316. 
Pewabic copper-mine. Lake Superior, vi, 301. 
Pewabic Mining Company's stamp-mill. Lake Superior, ii, 210; v,587; 

vi, 301. 
Phelps County, Mo., red hematites, xii [139]. 

Philadelphia & Reading Coal & Iron Company, Reading, Pa. : Ex- 
periments in the manufacture of steel rails, vii, 79; Relief fund, 
xii, 688 ; Visit to the hematite ore-mines of, x [124]. 
Philadelphia & Reading Railroad: Excursions on, ii, 6; v, 11,17; 
Rolling-mill at Reading, v, 108; Utilization of culm, ix, 294; Wear 
of an iron rail, viii, 62. 
Philadelphia & Reading R.R. Co., Excursion given by, xiii, 299. 
Philadelphia Centennial Exhibition : Exhibit of pure wrought nickel, 
xi, 277. 
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Philadelphia Gas Company, Pittsburgh, Pa., xv, 631-539. 
Philadelphia gold- and silver-mine, Cunningham Oulch^ San Juan 

County, Colo., xi [170]. 
Philadelphia, Pa., meetings: Feb., 1872, Proceedings, i, 17; Papers, 

i, 162 ; May, 1873, Proceedings, ii, 3 ; Papers, ii, 15 ; June, 1876, 

Proceedings, v, 3 ; Papers, v, 53 ; Oct., 1876, Proceedings, v, 19 ; 

Papers, v, 330 ; Feb., 1878, Proceedings, vi, 18 ; Papers, vi, 25 ; 

Feb., 1881, Proceedings, ix, 275; Papers, ix, 291; Sept., 1884, 

Proceedings, xiii, 285; Papers, xiii, 305. 
Philippart, researches on coking, viii, 177, 193. 
Philips's gas-producer, xi, 297-300; xv, 827, 829, 830. 
Phillips, John Arthur: Criticism of Prof. Church's theory of the heat 

of the Corastock Lode, viii, 324 ; Microscopical studies on quartz, 

viii, 452. 
Phillipsburg, N. J., iron manufacture, iii [383]. 
Philson coal-bed, Somerset County, Pa., xii, 495. 
Phoenix Company's smelting works. Eureka, Nev., i, 106, 121 ; vi, 

348, 352. 
Phoenix copper- mine and mill, Keewenaw district. Lake Superior, iv, 

110; V, 585, 587 ; vi, 282, 284, 286, 290, 294, 300; viii, 431, 432 ; 

ix, 84, 90, 94, 684 ; Mining mass copper, vi, 282, 284, 285, 286 ; 

Timbering, vi, 290 ; Use of st«p-car for entering and leaving mine, 

vi, 294. 
Phoenix Eisenhtitten-Gesellscbaft near Ruhrort on the Rhine, rail 

manufacture, iii, 67. 
Phoenix Iron Company, Phoenixville, Pa., xiii [147] ; xv, 828 ; Iron- 
works, V [11], 94. 
Phoenix iron furnace, Millerton, Dutchess County, N. Y., v, 230. 
Phoenix iron-mine, Boyertown, Pa., xiv, 895. 
Phoenix (German) steel rails, Analysis of, xi, 200, 201. 
Phoenixville Chemical Copper Company, Pa., iv [327], 350. 
Phoenixville furnace, Chester County, Pa., iii, 154, 156. 
Phoenixville, Pa., Excursion to, v [11]. 
Phosphate beds in Alabama, probability of their existence, viii, 309, 

310. 
Phosphate of lead in ** Accidental " mine, Arizona, xi, 290. 
Phosphate-rock, Analysis of, xiv, 83. 
Phosphide of iron in cast-iron, xiv, 799. 
Phosphor-bronze for cinder blocks and tuyeres, iv, 105. 
Phosphor-steel : Composition, ix, 598 ; Effect of cold on, ix, 598. 
Phosphoric acid (see also Phosphorus) : Determination of, in ores 

containing titanic acid, x, 137 ; Replaced by molybdic and vanadic 

acid, X, 443. 

18 
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Phosphoric pig-iron, washing for the open hearth and puddling pro- 
cesses at Krupp's Works, Essen, viii, 156. 

Phosphorus steel, Properties and manufacture of, iii, 131. 

Phosphorus units, vii, 196, 362, 365, 368, 374, 385, 389, 390, 397, 
408 ; Directly proportional to bending weight, ix, 560 ; No relation 
to wearing capacity, ix, 559 ; System defective, ix, 608. 

Phosphorus : Determination of, xv, 93 ; In iron, xii, 518 ; Deter- 
mination in iron and steel, iii, 131 ; iv, 212; vii, 176; x, 85, 166, 
188, 192, 193, 196, 197,203,322; xiii, 405, 656 ;' Drop test a 
check on, ix, 596 ; Effect on iron and steel, iv, 367 ; vi, 104, 116, 
123 ; vii, 194, 358, 365, 366, 379, 381, 390, 405 ; ix, 559 ; x, 410; 
Effect on the amalgamation of gold, ix, 649 ; Effect on the color- 
test for carbon,. X, 184; Eliminated in iron-making at low tem- 
peratures, X, 285 ; Elimination from pig iron, viii, 355, 359 ; Elimina- 
tion in puddling, ix, 15; Estimation of, in iron and steel, xiv, 377, 
382,385; Excess of, in pig-iron, xii. 506; Existing to the extent 
of 15 per cent, in pigiron, x, 391 ; In ash of anthracite coal, i, 298; 
In basic steel, ix, 598; In Dudley's formula, ix, 356; In iron, xv, 
448 ; In iron and steel, xiii, 163 ; In steel, xv, 450 ; In steel rails, 
xi, 201 ; Influence of, on steel, xii, 665 ; Limits in Bessemer rail- 
steel, X, 410 ; Low phosphorus in drift hematite deposits in East 
Tennessee, x, 481 ; More in German than English rails, ix, 596 ; 
No change effected by the Bessemer process, ix, 261 ; Presence of, 
in flue deposits, v, 96 ; Removal from pig-iron by alkaline car- 
bonates, vii, 146 ; Replacing carbon in steel and iron, iii, 131. 

Pho^horus and Carbon in Iron and Steel (Raymond), iii [3], 131. 

Phosphorus Determinaiions in Pig-Iron and Steel (Bachman), x [241], 
322. 

Phosphorus in Bituminous Coal and Coke (McCreath), viii [6], 74. 

Phosphorus in the Ashes of Anthracite Coal (Britton), i [26], 298. 

Photo-mechanical engraving, Ives process of, xv, 266. 

Physical and chemical properties of cast-iron, iv, 157. 

Physical and Chemical Tests of Steel for Boiler and Ship-Plate for the 
United States Oovemment Cruisers (Salom), xii [450], 661. 

Physical Properties of Coke as a Fuel for Blast-Furnace Use (Fulton), 
xii [178], 212. 

Physical properties of iron and steel determined by magnetism, ix, 385. 

Physical properties of steel rails, vii, 172, 357 ; In relation to their 
composition, xi, 199-201 ; In relation to their wearing capacity 
[Dudley], ix, 321, 340, 341, 343, 345; [Kent], ix, 554; Tests and 
inspection, vii, 199. 
• Physical tests (see also under Tests) : Carried too far in Germany, ix, 
214; Improvements in method of, xii, 607. 

Physical treatment of steel. Effect of, xi, 248-261. 
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Pickens County, 8. C, brown hematites, xii [135]. 

Picking table, ix, 446 ; Rotating, ix, 426, 448. 

Pictou Goal-Field (Poole), xiv [319], 403. 

Pictou coal-field, N. S., Excursion to, xiv [323]. 

Pictou County, N. 8.: Bituminous coal, xiv, 63; Clay-ironstone, xiv, 
62 ; Coke, xiv, 317 ; Iron, xiv, 54, 538 ; Limestone, xiv, 63 ; Steel- 
works, xiv, 542. 

Pie Island, Lake Superior, silver-ores, v [475], 483. 

Piedras Azules iron- works, Durango, Mex., xiii, 198, 205. 

Piedras Negras coal-field, Coahuila, Mex., xiii, 397. 

Pierce iron-mine. Cripple Creek, Va., xii [28], 36. 

Pierce's Falls furnace. New River, Va., xii, 32; Iron-mine, xii [28]. 

Pierce, W. Ide : Note on a Self-Dumping Water-Tank, xiv [319], 371 ; 
The Cost of Gold-Milling and Mining in Nova Scotia, xiii [596], 
659. 

Pierce's method of exhausting the vapors from charcoal kilns, xi, 84. 

Pierson, James 8., on the Strong gas system, viii, 295. 

Piety Hill gold-mine, Shasta County, Cal., vi, 94. 

Pig-copper (see Copper). 

Pig-iron (see also Cast-iron) : Adapted for puddling, i, 153; Amount 
made with different fuels in the United States, from 1776 to 1881, 
xi, 8, 79, 82; Analyses, iii, 179; vi, 193; vii, 147, 148; ix, 83; 
xii, 92, 171, 313 ; xv, 458, 459 ; Analyses of cruste formed on, xii, 
642, 643; Bodmer's process for disintegrating, ii, 79; Brands used 
for guns, iv, 161 ; Chemical and physical properties, iv, 157 ; Com- 
parison of eflSeiency of charcoal and other fuels in blast-furnace 
practice, xi, 83 ; Condition of carbon in, iii, 41 ; Cost of making at 
Pine Grove furnace. Pa., i, 143 ; Cost of making in the Southern 
States, xii, 530; Cost of production in Mexico, vi, 409; Cost of 
production in North Staffordshire, Eng., viii, 336 ; Crystallization 
on chilling, ix, 385, 386; Economy in making pig-iron, i, 160 ; 
Effect of alkaline carbonates and heat, vii, 146 ; Effect of super- 
heated blast on quality, ix, 491, 492 ; Excess of phosphorus in, xii, 
506; Glazy or silver-gray pig, v, 146; High in silicon, vi, 164; 
History of manufacture in Pittsburgh, viii, 13 ; Krupp's washing pro- 
cess, viii, 156 ; ix, 297 ; Lime used to prevent absorption of silicon by 
iron, xi, 510 ; Made at Fletcherville, N. Y., furnace, ii, 65 ; Made at 
Riddlesburg, Pa., furnace, with coke from washed coal, iii, 179 ; 
Made at St. Louis furnace, Marseilles, France, vi, 193 ; Made from 
carbonate ore, xii, 520; Made from Clifton, N. Y., magnetites, i, 
366 ; Manufacture in Pennsylvania, xiv, 658, 659 ; Manufacture 
south of Pennsylvania and Ohio, xiv, 5; Phosphoric pig used 
in washing process, viii, 157 ; Pittsford, Vt., furnace, ix, 83 ; Posi- 
tion of the American pig-iron manufacture, i, 277; Product of 
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Pig-iron — Continued. 

Edgar Thomson furnaces, viii, 351 ; ix, 66, 295 ; Production at 
Lake Superior, v,96; Production in the United States, v, 171,194, 
504 ; ix,* 295 ; Refining by Wickersham Process, i, 326 ; Silicon 
comes from ash of fuel, ix, 492 ; Silicon in highly phosphuretted 
pig-iron, xii, 507 ; Titanium carbide in^ xv, 455; Use of disinte- 
grated pig-iron in the puddling process, ii, 80 ; White pig-iron, 
moisture in the air a cause of production, i, 329 ; With 15 per cent, 
phosphorus, x, 391 ; With high percentages of manganese, xi, 198. 

Pigeon River, Lake Superior, silver-ores, v, 485. 

Pigeon Roost gold region, Lumpkin County, Ga., ix, 400. 

Pike's Peak, Ascent of, xi [19]. 

Pile coal-mine, Somerset County, Pa., xii, 482, 496. 

Pillar Copperas Company, Worcester, Mass., ix, 269, 273. 

Pillars of Coal (Daddow), i [18], 170. 

Pilot Knob iron-mine, Mo., xii, 135 ; Excursions to, iii, 6 ; xv [Ixxiv]; 
Iron manufacture, iii [389] ; Iron-ores, iii, 362, 377. 

Piltz furnace for smelting argentiferous lead-ores, i, 94, 102, 125, 384 ; 
ii, 20 ; V, 563. 

Pima Copper Mining and Smelting Company's works, at Pelton, Ariz., 
experiments on fans and positive blowers, x, 483. 

Pine Creek, Ariz., gold-ores, xi, 289. 

Pine Flat, Cal., quicksilver, iii, 273, 276. 

Pine Forest Shaft colliery, Pottsville, Pa., i, 262. 

Pine Grove furnace^ Pa., i, 137 ; Cost of making iron, i, 143 ; Experi- 
ments with charcoal, coke, and anthracite, viii, 168 ; Drainage of 
a flooded ore-pit, vi, 174 ; Visit to, x, 124. 

Pine Lake furnace, Mich., Records, xv, 155. 

Pine Ridge coal-mine, Wilkesbarre, Pa., iv, 71. 

Pine Run gas-well, Westmoreland County, Pa., xiv, 435 ; xv, 518. 

Pine Tree gold-mine, Mariposa County, Cal., vi, 145, 162. 

Pinitos silver-mines, Nueva Leon, Mex., xii [537], 547, 550. 

Pinos Creek, Colo., xi, 178. 

Pioche, Nev. : Rates for milling, ix, 30; Silver district, iii, 206; v 
[177] ; vi [345] ; Stampede to, ix, 30. 

Pioneer Flat, hydraulic mine, Plumas County, Cal., Length of tunnel, 
vi, 42. 

Pioneer furnace, Pottsville, Pa., iii, 153. 

Pioneer gold-mine. Grass Flat, Plumas County, Cal., vi, 42, 95. 

Pioneer lead-furnace. Cole County, Mo., v, 321. 

Pioneer silver-lead-mine. Eureka district, Nev., vi, 555. 

Pioneer stamp-mill, Placer County, Cal., i, 47. 

Pioneer stamp-mill. Southern Utah, ix, 30, 31. 

Pipe and tubing works in Allegheny County, Pa., viii, 25. 
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Pipe-clay in New Jersey, vi, 182. 

Pipe vein : Applied to accessory deposits, vi, 396 ; Inapplicability to 
mines of Eureka district, Nevada, vi, 378, 397 ; Limited use, vi, 
394 ; Origin of term, vi, 394 ; So-called pipe-vein in Richmond 
mine, Nev., vi, 560. 

Piscataquis County, Me., hematites, ii, 225. 

Piston-jigs for coal washing, ix, 471. 

Pitch, Use of, in the manufacture of pressed ftiel, viii, 314. 

Pitchstone, viii [70]. 

Pitkin County, Colo., Geology of, xiii, 387. 

Pitkin, Governor, Address at Colorado meeting, xi, 3. 

Pitkin, Lucius, Method of copper analysis, xi, 133. 

Pitt River, Shasta County, Cal., Coal, xv [710]. 

Pittinger copper-mine, Adams County, Pa., xii [89], 

Pittsburgh gold-mine. Succor Flat, Yuba County, Cal., vi, 43, 95. 

Pittsburgh and Boston Copper Mining Company, ix, 680. 

Pittsburgh and Vicinity (Shinn), xiv [589], 657. 

Pittsburgh Barren Coal-Measures, Pa., xiv, 640. 

Pittsburgh coal-bed. Pa., vi, 443 et seq, ; viii, 23, 75; x, 150-160 ; 
xii, 324, 471, 495 ; xiii, 331. 

Pittsburgh coal-region, Geology of, xiv, 618, 629. 

Pittsburgh copper-works, ix, 678, 680, 681, 685, 688. 

Pittsburgh^ Its Resources and Surroundings (Shinn), viii [5], 11. 

Pittsburgh Locomotive and Car Works, viii, 25. 

Pittsburgh, Pa.: Coal and iron, iii, 385; Edgar Thomson Bessemer 
Works, V, 213 ; Gas coal compared with western lignites, iv, 305 ; 
Gas district. Pa., xv, 7, 9, 518 ; Meetings : Oct., 1872, Proceed- 
ings, i, 25 ; Papers, i, 277 ; May, 1879, Proceedings, viii, 1 ; Papers, 
viii, 9 ; Feb., 1886, Proceedings, xiv, 587 ; Papers, xiv, 607 ; Sie- 
mens direct process at Park Brother & Co.'s works, viii, 323 ; At 
the Siemens-Anderson Steel Company's works, x, 277-284 ; Water- 
works, Visit to, viii [7] ; Plate-Glass Works, Visit to, xiv, 602 ; 
Rolling-mill, viii, 15. 

Pittsburgh stamp-mill, Nevada County, Cal,, i, 47. 

Pittsburgh Steel Casting Co., xv, 347, 348, 352. 

Pittsburgh Steel Casting Works, Visit to, xiv, 604. 

Pittsford furnace, Rutland County, Vt., v, 234 ; ix, 80-83. 

Pittston, Luzerne County, Pa. : Bore-hole, v, 308 ; Coal-mine, x, 68. 

Pittsylvania County, Va., Mesozoic deposits, vi [237]. 

Placer County, Cal. : Gold -deposits, vi [28, 29], 45 ; ix, 645 ; Stamp- 
mills', i, 47. 

Placer-deposits, Origin of, viii, 451 ; ix, 633. 

Placer-mining : Black Hills, Dak., x, 465-475 ; California, vi, 28 ; 
Japan, vi, 96 ; North Carolina, viii, 466 ; Russia, vi, 97 ; San 
Domingo, x, 345. 
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Placers, Gold, about Prescott, Ariz., xi, 289. 

Plagioclase: Id rocks of South Wales, xi, 496, 493, 500; In syenitic 
granite of the New York obelisk and Germantown syenite, xi, 373, 
375. 

Planimeter, Amsler's, for measuring areas, ix, 517. 

Plank Ridge coal-mine, Pottsville, Pa., i, 263. 

Plants, Indicative, xv, 644. 

Platinum, Alloys of bismuth and, xiii, 741. 

Platinum crucibles. Patching, xiii, 140. 

Platinum : Effect on properties of iron, v, 451. 

Platinum works of J. Bishop, Malvern, Pa., Visit to, ix, 283. 

Piatt, Franklin, on a peculiar soft anthracite in Sullivan County, Pa., 
xi, 155. 

Platt, Joseph C, Jr., Note on the Defreest Journal-Bearing, viii [134], 
274 ; ITie Franklinite and Zinc Litigation concerning the Deposits of 
Mine Hill, at Franklin Famace, Sussex County, N. J., v [48], 580. 

Platteville, Wis., brick, viii, 503. 

Plattner chlorination-process for gold-ores, xv, 772. 

Plattner's process for Gilpin County, Colo., ores, xi, 55. 

Plattsburgh, N. Y. ; Charcoal-kilns near, viii, 392, 397; Norton fur- 
nace, ix, 77-79, 82. 

Play as silver-mine. Sierra Mojada, State of Coahuila, Mex., xv [553, 
561]. 

Pleasant Unity, Westmoreland County, Pa., oil-pools, xiv [425], 431. 

Pleasantville oil-pool, Venango County, Pa., xiv [425]. 

Plumas County, Cal., gold deposits, vi [28, 29] ; Shaft-sinking, xiii, 
216; Stamp-mills, i, 48. 

Plummet lamps for underground surveying, i, 377, 378 ; Safety plum- 
met lamp, iii, 39. 

Plymouth Consolidated Gold-Mining Company, Amador County, Cal., 
XV, 305 [769]. 

Pneumatic separator. Paddock's, viii, 148. 

Pocahontas coal-bed,. Flat-top, Southwest Va., xii, 26 [39] ; xv, 751. 

Pocahontas mine, Rosita, Colo., vii, 21, 23, 24. 

Pocahontas Mirie-Explosion (Bramwell, Buck and Williams), xiii 

[4], 237. 
Pocahontas, Va., Visit to, xii, 13. 
Pochthal ore-dressing works, Germany, vi, 471. 
Pocono sandstone. Pa., xiv [647]. 
Point copper district. Lake Superior, i, 78. 
Point district of Lake Superior, i, 76. 
Point Lookout, Grayson County, Va., granite, v, 83. 
Point Pezzle mica vein, Yancey County, N. C, viii, 460. 
Poland : Iron-ores, iii, 367. 
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Polar Star stamp-mill, Gilpin Coanty, Colo., i, 41. 

Polarized steel, ix, 386. 

Poling copper, ix, 703, 708. 

Polk County, Ga., brown ores, xv, 179, 180, 191, 198. 

Polk County, Tenn., brown-ores, xv [178]. 

Pollard, William, English patent for water-gas granted to, viii, 296. 

Pomeroy coal, Hocking Valley, O., ii, 274. 

Pomeroy Iron Works, Berkshire County, Mass., v, 233 ; Visit to, vi, 7. 

Pompey's Pillar, xi, 362. 

Pond ore-bank, Little Mountain, Pa., i [139], 140. 

Poole, H. S., Pidou Coal-Field, xiv [319], 403. 

Poor Valley Ridge, Lee County, Va., viii [339]. 

Pope, Cole & Co., Baltimore, treatment of copper ores from Carroll 

County, Md.,ix [35], 40. 
Pope County, Ark., siderite, xii [142]. 
Poplar Creek, Anderson County, Tenn., coal, xiv [293, 294]. 
Poplar-wood, Analysis of, xi, 80. 
Population of the U. S., v, 193. 
Porodite in South Wales, xi, 499. 

Porosity and Specific Gravity of Coke (Dewey), xii [9], 111, 222. 
Porphyrite in South Wales, xi, 499. 
Porphyritic ash-beds of South Wales, xi, 487, 488, 503. 
Porphyritic rock, classification, viii, 68. 
Porphyry: In South Wales, xi, 484, 499, 503, 504 ; Of Lake Superior 

copper region, vi, 276. 
Port Austin, Huron County, Mich., salt- well, v, 557. 
Port Frank, Bosanquet, Ont., salt-deposit, v, 539, 557. 
Port Henry, Essex County, N^ Y. : Cedar Point furnace, iv, 369 ; 

Character of the iron-ores, i, 344; Clapp-Griffiths steel works, xiv 

[922]; Excursions, i, 15; vii, 115; Iron manufacture, iii [382]; 

Iron-mines, ix [666^ ; xii [462] ; Sessions of the Institute, vii, 115, 

116; Session of the summer school of practical mining, ix, 666^ 
Port Eeyden furnace, Lewis County, N. Y., viii, 170 ; Fuel changes at, 

viii, 170. 
Port Leyden Iron Company's retorts for charcoal, xi, 84. 
Port Philip Company stamp-mill, Clunes, Australia, i, 49, 51. 
Port Richmond, Philadelphia, Loiseau's manufacture of artificial fuel, 

vi, 214 ; viii, 314. 
Port Washington, O. : Excursionto the Scotch Furnaces, iv, 17 ; Iron 

manufacture, iii, 386. 
Portage Lake, Lake Superior: Copper-mines, i, 76, 78 ; vi, 276, 277; 

ix, 682 ; Terraces on, i, 79 ; Visit to, ix [5]. 
Porter-Allen high-speed engine, ix, 298. 
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Porter Bank iroD-mine, Hussy's Knob, Va., xii, 36. 

Porter hematite-ore mine, Salisbury, Litchfield County, Codd., v, 225. 

Porter, John B., Prof., T?ie Iron-Ores and Coals of Alabama, Georgia 

and Tennessee, XY [Ixiv], 170; The Iron- Ores of Alahama, Georgia 

and Tennessee, xii [451]. 
Porter, H. E. & Co.,inanufacturer8 of light locomotives in Pittsburgh, 

viii, 25 ; Visit to works of, viii [7]. 
Portland rolling-mill. New Brunswick, Can., xiv, 537. 
Portland Township, Can., apatite, xiv, 495. 
Ports for steel-melting furnaces, ix, 48. 
Portsmouth, R. I., anthracite, vi, 225 ; xiii, 511. 
Posepny on lead deposits of Carinthia, vi, 378, 381. 
Posidonia in Mesozoic formation in Virginia, vi [264]. 
Position of the American New Bed Sandstone (Frazer), v [45], 494. 
Position of the American Pig Iron Manufa/sture (Pechin), i [26], 277. 
Positive blowers, Efficiency of, compared with fans, x, 482. 
Post-Tertiary age in San Juan County, Colo., xi, 180, 182, 184. 
Pot-holes, Formation of, xv, 636. 
Potassium cyanide, formation in blast furnace, iv, 5. 
Potassium permanganate as an absorbent of sulphui'etted hydrogen 

and sulphur dioxide, ix, 659. « 

Potomac Mesozoic deposits, Va., vi, 235, 272. 
Potosi, Mo., lead deposits, v [107]. 
Potosi stamp-mill, Shasta County, Cal., i, 48. 
Potrallios silver-mine. Max., xiii, 404. 
Potsdam formation. Black Hills, Dak., Gold and silver in, x, 465- 

475. 
Potsdam iron-ore in Virginia, viii, S46; In Wisconsin, viii, 494. 
Potsdam, of New York, in relation to Lower Cambrian, of South 

Wales, xi, 494. 
Potsdam quartzites, relation to the Atlantic gneisses, x, 477, 478. 
Potsdam sandstone. Iron-ores of, in Virginia, xii, 18. 
Potsdam sandstone series in Wisconsin, viii, 488. 
Potter County, Pa., coal, x, 159 ; xiv, 33. 
Potter, Prof. W. B., The Character and Composition of the Lignite 

Coals of Colorado, v [26], 365 ; Remarks on coal in Arkansas, iii, 

33 ; On indicative plants, xv, 660 ; On recent developments at Iron 

Mountain, Mo., xv [Ixxiv]. 
Potter's clay bed at Raritan, N. J.-, vi, 180. 
Potts chamber, Richmond mine, Nev., vi, 356, 364, 368, 369, 370, 378, 

391. 
Pottstown Iron Company's furnaces. Economical working of, ix, 494. 
Pottstown, Pa., Warwick furnace, ix, 51 ; xiv, 833. 
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Pottsville, Pa., Black-baDd iron-ores, iii, 363, 380; xii [142]; Coal 
district, Accidents in, x, 71-75 ; Conglomerate, xiv, 645 ; Coal- 
basin, Section of, xi, 140; Excursions to, ii, 6; v, 18; Iron manu- 
facture, iii [383]. 

Poughkeepsie gulch, San Juan County, Colo., xi [170]. 

Poughkeepsie, N. Y., iron manufacture, iii [382]. 

Poulson & Eger's Works, Brooklyn, N. Y., The Bower-Barff process 
at, xi^ 335. 

Pounding sieve, ix, 429, 430, 446. 

PouRCEL, Alexander, NoUb on the Relations of Manganese and Carbon 
in Iron and Steel, xi f20],'197. 

Pouzin furnace, France, iii [157], 158, 159. 

Powder (see Explosives) : Common powder used at Freiberg, Saxony, 
vi, 547 ; Hercules powder, used for blasting, on Mariposa estate, vi, 
155. 

Powell, Major J. W. : Address at the Washington Meeting, x, 232 ; 
Reception of Major and Mrs. Powell, x, 238; Reports, vii, 512, 
518, 519. 

Powell, W. H., Remarks on Clapp-GriflSths process, xiv, 928. 

Powell's Mountain, Scott County, Va., iron-ores, viii [339] ; xii [141]. 

Powelton Coal and Iron Company's coal-mine, Centre County, Pa., 
xii, 491. 

Powles stamp-mill, Morro Velho mines, Brazil, i, 49« 

Practical Metallurgy of Titaniferous Ores (Bowron), xi [20], 159. 

Practical work in mining schools, vi, 510. 

Prague Machine Manufacturing Company's exhibit at Vienna Exposi- 
tion, ii, 139. 

Prairie Diggings, Old Mines tract. Mo., lead-deposit, v, 105. 

Pratt coal-mine, Birmingham, Ala., xi, 242; xv, 194, 740, 741. 

Pratt's Ferry, Bibb County, Ala., oolitic red hematites, xii [138]. 

Precipitation of gold from solution in chlorination process, xi, 196. 

Precipitation of gold in a reverberatory hearth, i, 320. 

Preliminary Announcement of a New Mineral (Perry), xii [449], 628. 

Preliminary Note upon the Carbonite or So- Galled Naiural Coke of Vir- 
ginia (WuRTz), iii [17], 456. 

Preliminary Report of the Committee on the Waste of Anthracite Coal 
(Coxe), i [12], 59. 

Prescott, Ariz. : Copper, xv, 73; Mining region, xi, 286-291. 

Presence of Tellurium in Copper (Egleston), x [125], 493. 

Present Value of Steel Castings (Abbott), xiv [319], 351. 

President Arthur's reception at the White House, x, 240. 

Presidio County, Tex. : Coal, ix, 506 ; Geology, xiii, 389, 404. 

Prcsnel mica vein, N, C, viii, 459. 

Pressed fuel, iii, 13 ; vi, 214 ; viii, 314. 
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Pressure-filter, New, xiii, 307. 

Prevention of smoke in the Flannery boiler-setting, x, 212-219. 

Pribram, Bohemia, Ore dressing and smelting at, ix, 420. 

Price coal-bed, Salisbury sub-basin. Pa., xii [471], 495. 

Price furnace, viii, 358. 

Price River silver-mine, Utah, xiii, 72. 

Price's iron-miue, Dillsburg, York County, Pa., v [141]. 

Price's rail-testing machine, ix, 597. 

Prickly Pear Creek, Montana, Occurrence of tin-ore, i [374]. 

Pride of San Juan gold- and silver-mine, San Juan County, Colo., xi, 
187. 

Pride of the West gold- and silver-mine, Cunningham Gulch, San Juan 
County, Colo., xi [170]. 

Pride of the West ledge. Southern Utah, ix, 24. 

Prietas mill, Sonora, Hex., xi, 321. 

Primal of Rogers, Relation to the Lower Cambrian of South Wales, 
xi, 494. 

Prime, Prof. Frederick, Jr. : A Caialogue of Official Reports upon 
Geological Surveys of the Unit-ed States and Territories, and of Brit- 
ish North Ameti>cay vii, 455 ; Supplement J, viii, 466 ; Supplement 
II, ix, 621 ; Economy of the Blast- Furnace, i [15], 131 ; On the 
Occurrence of the Brown-Hematite Deposits of the Oreat Valley, iii 
[19], 410 ; Researches on the Consumption of Heai in the Blast- 
Furnace Process, by Richard Ackerman ^Translation'], i, 426 ; What 
Steel Is, iv [22], 328; Resolutions in regard to the United States 
Testing Board offered by, viii, 277. 

Primrose coal-bed, Pottsville basin. Pa., xi, 141 et seq. 

Prince Edward County, Va., Mesozoic deposits, vi, 233. 

Prince's Bay, Lake Superior, silver-ores, v [475]. 

Princeton gold-mine, Mariposa County, Cal., vi [146], 157. 

Principal Dawson : Address at Montreal meeting of the Institute, viii, 
124. 

Probable Existence of Microscopic Diamonds, vrith Zircons and Topaz, in 
the Sands of Hydraulic Washings in California (B. Silliman), i 
[28], 371. 

Proceedings of meetings (see Meetings). 

Process for Disintegrating or Subdividing Iron (Bodmer), ii [8], 79. 

Process for Making Iron Direct from the Ore (Ward), xii [450], 522. 

Process of Spelter-ProduMon as Practiced at Garondolet, Mo,, toith Com- 
parisons (Pack), iii [6], 125. 

Process Used at the Comstockfor Refining Coppery Bullion from the Amal- 
gamation of Tailings (Hodges), xiv [595], 731. 

Producer-gas (see Gas-producer), viii, 27. 
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Producer or generator-gas : Composition and analysis, xi, 292-313 ; 

Heat of combustion, xi, 297-299, 313, 314, 457, 458, 468, 469, 473. 
Producers (gas) using blast, ix, 309, 310;- 
Producing sand of the Bradford oil r^ion, yii, 317, 327. 
Product and Exhaustion of the Oil-Regions of Pennsylvania and New York 

(Ashburner), xiv [320], 419. 
Product of Iron- Ore at Hibemia Mines, JV. J. (Pullman), xiv [595], 

904. 
Production of Charcoal for Iron-Works (Birkinbine), vii [116], 149. 
Production of Oold and Silver in the United Staies (Raymond), iii [14], 

202. 
Professional Ethics (Bayles), xiv [589], 609. 
Progress of the Silver-Lead Metallurgy of the West during 1874 (Eilers), 

iii [18], 307. 
Projection-Drawing, Instruments for, x, 261. 
Promontorio, Sonora, Mex., Lixiviation at, xiii [113]. 
Prony brake applied to Kent's dynamometer, viii, 180. 
Prop screw-jacks. Uses and advantages of, i, 82. 
Properties of Iron Alloyed with other Metals (Billings), v [49], 447. 
Proposed Apparatus for Determining the Heaiing-Power of Different Fuels 

(Kent), xiv [595], 727. 
Propylite : Analysis of, viii, 327 ; In San Juan County, Colo., xi, 177- 

179 ; XV, 233. 
Prospect colliery, Luzerne County, Pa., iii [449] ; iv, 59, 79; xv, 640, 

704. 
Prospect Mountain, Eureka district, Nev. : Geology, vi, 348, 352, 

555 ; Mining locations, vi, 348, 350. 
Prospect Shaft, Wilkes-Barre, Pa., Visit to, vi, 6. 
Prospects of the Ammonia Process for the Manufacture of Soda (Hein- 

rich), xiii [297], 371. 
Prospector's pan, Efficiency of, viii, 141, 154. 
Providence tin-mine, Cornwall, Eng., ii, 214. 

Provision for the Health and Comfort of Miners (Blake), iii [17], 218. 
Provisions : At Ste. Genevieve copper-mines, Mo., x, 455 ; Price at 

Ore Knob, N. C, x, 31. 
Przibram, Austria : Mining school, xv, 320, 326, 334, 810, 816. 
Przibram, Bohemia : Exhibit at Vienna Exposition, ii, 139. 
Przibram, Bohemia: Ore-dressing works, v [440]. 
Psammite quartzeux, xi, 359. 

Psammites in Mesozoic formation in Virginia, vi, 241. 
Psephites in Mesozoic formation in Virginia, vi, 240. 
Psychozoic era in San Juan County, Colo., xi, 185. 
Public Buildings, Philadelphia, Visit to, ix [283]. 
Puddle-cinder (see Mill-cinder). 
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Puddling in Mezioo, vi, 411. 

Puddling 10 the Swiodell regenerative furnace, ix, 296. 

Puddling Process, Past and Present (Robebts), viii [278], 355. 

Puddling: With washed pig, at Krupp's works, Essen, yiii, 163; 
With natural gas at Leechburg, Pa., iv, 32 ; Variety of pig-iron 
adapted for, i, 153. 

Pueblo, Colo. : Excursion to, zi, 19 ; Kidney iron-ores, xiv, 270. 

Pueblo Smelting and Refining Company's Works, Colo., Visit to, xi 
[19]. 

Pueblo Smelting Works of Mather & Geist, x, 436. 

Puget Sound, coal- and iron deposits, xv, 709. 

Pulaski County, Ky., coal, xv, 210. 

Pulaski County, Mo., red hematites, xii [139]. 

Pulaski County, Vs.: Brown hematities, xii [141] ; Coal, v, 88 ; viii, 
343 ; Iron manufacture, iii, 388 ; Iron-ores, v, 84 ; viii, 338, 339 ; 
Lead and zinc ores, v, 85 ; viii [340]. 

Pullman, 111., Excursion to, xiii, 10. 

Pullman, J. Wesley, The Product of Iron- Ore at Hibemia Mines, N. 
J., xiv [595], 904. 

Pulverized Zinc and Its Uses i» Analytical Chetnistry (Deown), vi [20], 
508. 

Pulverizing analytical samples, an edgestone crusher, vi, 518. 

Pump : Worthington compound duplex pressure pump, iv, 317. 

Pumpelly on the geology of Wisconsin, viii, 478. 

Pumping engine at mines of the Lehigh Zinc Company, Pa., i, 69. 

Pumping-Engines (Birkinbine), v [48], 455. 

Pumping-station and reservoir, Pittsburgh, Visit to, viii [7]. 

Punch, Registering, ix, 204, 358, 543, 569, 596. 

Punching not allowable in structural steel, x, 405. 

Punching rails, iii, 89, 91, 93; ix, 199. 200, 227, 358. 

Punching steel. Effect of, xi, 248, 251. 

Purification of water by filtration, x, 112-118. 

Putnam coal-mine, Middle Creek, Somerset County, Pa., xii, 487. 

Putnam County, N. Y., Magnetic iron-ores, iii, 374 ; x, 289, 292 ; 
xiii, 35. 478 ; xv, 79. 

Puyallup River, W. T., coking coal, xv, 709. 

Pyramid of Cheops, xi, 362. 

Pyrenees, Iron-ores *in the region of, iii, 368. 

Pyrite (see Oxidation or weathering of coal) : Effect of the oxidation 
of pyrite on the disintegration of rocks, viii, 213, 216 ; Heat pro- 
duced by oxidation, viii, 212 ; In coal, viii, 181, 195, 202, 569 ; In 
Mesozoic formation in Virginia, vi, 244, 274 ; In Silver Islet vein, 
viii [235] ; Influence on the weathering of coal, viii, 205 el seq. ; 
Oxidation of pyrite in the Comstock Lode, viii, 325 ; Products of 
decomposition and their effect on rocks, viii, 213, 214. 
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Pyrites : Analyses, xii, 172, 532 ; xiv, 99 ei seq. ; Its presence in coal, 
xii, 319 : Alabama : Clay County, xii [161] ; Jefferson County ; 
Birmingham, xii [530] ; Connecticut : Iron-mines, xii [530] ; 
Georgia : Copper-mines, xii, 530 ; Maine : Copper-mines, xii [530] ; 
Massachusetts : Rowe mines, xii [630] ; Maryland : Cecil County, 
xii [530] ; New Hampshire : Coos County ; Milan copper-mines, 
xii [530] ; New Jersey : Zinc mines, xii [530] ; New York : An- 
thony's Nose, xii [530] ; Tennessee : Polk County ; Ducktown, 
xii [530] ; Vermont : Orange County ; Ely copper-mines, xii [530] ; 
Virginia: Campbell County; Lynchburg, xii [530]; Carroll 
County, xii, 39 [530] ; Betty Baker copper-mines, xii, 39 ; Louisa 
County, xii [530] ; Arminias copper-mines, xii, 531 ; Sulphur 
mines, xii, 531: Other Countries: Canada: Brock ville, xii 
[530] ; Capelton, xii [530] ; Spanish and Portuguese deposits, xii, 
531. 

Pyrites of Louisa County, Virginia [Adams], xii [450], 527. 

Pyroligneous acid from wood distillation, vi, 200, 202 ; vii, 152. 

Pyrolusite, Chilton County, Ala., xii [161], 

Pyrometers in blast-furnace practice, xi, 509. 

Pyromorphitcs : Replaced by vanadium compounds in Southern New 
Mexico, X, 443 ; Replaced by wulfenite in the lead and silver veins 
of Central North America, x, 443. 

Pyrophyllite in chrysolite beds in the Blue Ridge in North Carolina, 
vii [86]. 

Pyroxene : Analysis of variety accompanying nickel ores at Oxford, 
Can., vi, 211. 

Pyrrhotite : In Ore Knob ores, N. C, x, 56, 57 ; Rational formula, 
vi, 358. 

Quakertown coal-bed, Bucks County, Pa., x, 151, 154. 

Quality of steel : Determined by the relation of ultimate strength to 
ductility and capacity to sustain fatigue by shock, ix, 541, 542; 
Should correspond to its use, ix, 540, 592. 

Quartz : Deposition of, from solution, viii, 452, 456 ; In syenitic gran- 
ite of New York obelisk and Germantown syenite, xi, 373, 375. 

Quartz druze, showing native silver, and lustrous coal, ix, 652, 653. 

Quartz Hill stamp-mill, Gilpin County, Colo., i, 41. 

Quartz-mills (see Stamp-mills and Milling). 

Quartz-porphyry in South Wales, xi, 499. 

Quartzite : Analysis of, iv, 136; Of Eureka district, Nev., vi, 353, 
372, 555 ; Relation to the ore-bodies, vi, 367, 369 ; Of San Juan 
County, Colo., xi, 174, 185; Of South Wales, xi, 483, 503. 

Quebec, Can., iron manufacture, xiv, 508. 

Quebec steel- works. Can., xiv, 521. 
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Queen Charlotte Island, British Columbia, anthracite, xv, 709. 

Queen copper-mines, Clifton district, Anz., xv, 36, 40 [49]. 

Queen Specimen gold-mine, Mariposa County, Cal., vi, 161. 

Queer's coal-mines, Somerset County, Pa., xii, 485 [486]. 

Quemakoning Coal- Field of SoTtierBet County, Pa. (Kimball), xii [451], 
468. 

Quetelet on method of least squares, ix, 609. 

Quicksilver (see Mercury and Amalgamation) : As a reagent in amal- 
gamation, xii [42] ; In the sluices and riffles in hydraulic mining, 
71, 48; Loss in milling in Southern Utah, ix, 32 ; Loss of, vi. 49. 

Quicksilver- Condefisation at New Almaden (Christy), xiv [13], 206. 

Quicksilver-furnaces : Huttner and Scott, xiii, 577, etc. 

Quicksilver-mines: North California: Napa County, Knox ville, Red- 
ington, iii [274], 279, 285, 292, 301 ; Sonoma County ; Sonoma, iii, 
290; California, iii [274], 300; Pine Fiat, American, iii, 275; 
Pine Flat, Lost Ledge, iii, 276 ; Missouri, iii, 276, 304 ; Rattle- 
snake, iii, 273 ; Manhattan, iii [274], 297, 304. SouOi California : 
Santa Clara County ; New Almaden, v, 175, 195. 

Quicksilver Mining Company, New Almaden, Cal., xiii, 183. 

QuieksUver-Eeduction at New Almaden (Christy), xiii [295], 547. 

Quicksilver- works : North California : Napa County ; Knoxville, 
Redington, iii, 279, 305. South California : Santa Clara County ; 
New Almaden, iii, 286, 305. 

Quincy copper-mine and mill. Lake Superior, i [80]; ii, 210; v, 586, 
587, 603; vi, 300, 301; viii, 410, 420 et seg.; ix [683]; Cost of 
mining, vi, 293 ; Percentage of rock sent to mill, vi, 300 ; Table 
of operations for eight years, vi, 310; Visit to, ix [4]; Water 
pumped from lake to mill, vi, 301. 

Quinnemont coal, viii, 266. 

Quinnemont furnace. West Va., v, 92 ; viii, 265, 266 [347] ; Visit to, 
x[8]. 

Quinnesec Falls, Mich., Visit to, ix, 10. 

Rabbit Mountain, Lake Superior, silver-ores, xv, 671. 

Rabbling copper, ix, 701-704. 

Racine, Wis., brick, viii, 503. 

Raccoon Mountain, Ala., coal, xii, 147. 

Raddenhurst and Sheritt iron-mine. Can., xii, 199*. 

Radnor iron-mines, Province of Quebec, Can., xiv, 518. 

Rail- fastenings (see also Fish-plates), ix, 226, 227, 365, 372, 375 ; Erie 
standard joint, ix, 586, 587 ; Importance of uniformity, ix, 372, 
553, 587 ; Rail-joints, strength and stiffness of, ix, 196, 197, 581. 

Rail-length, ix, 226,-580. 

Rail-mill of the Edgar Thomson Steel Company, construction account, 
vii, 77. 
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Rail-mills: Capacity in the United States, ix, 580. 

Rait-PaUerm (Holley), ix [283], 360. 

Rail-Sections (Mattes), xv [Ixxviii], 776. 

Rail-sections, xv, 776; Body required in web and flange, ix, 603; 
Erie section, ix, 229, 579, 586; Importance of uniformity, ix, 372, 
373, 553, 586 ; Influence of section on wear, ix, 537 ; Necessity of 
accurate templates, xv, 797 ; Necessity of more metal in the rail, 
XV, 799 ; New York Central section, ix, 579 ; Pennsylvania section, 
ix, 579; Sandberg sections, ix, 194, 195, 223, 229, 603, 604; xv, 
781, 796, 806 ; Section of a soft rail, ix, 602 ; Sections of rails ex- 
amined by Dudley (see plates accompanying paper), vol. ix ; 
Welch section, ix, 531-533, 552, 585, 603, 604. 

Rail-Specifications and Rail- Inspection in Europe (Sandberg), ix [6], 
193. 

Rail-steel : Chemical methods for analyzing, x, 162 ; Eflect of man- 
ganese on the rolling of, x, 302. 

Rails, iron and steel (see also under Steel, Tests of Steel, Wear of Steel, 
Hardness of Steel, etc.): American apd English systems of rolling 
compared, i, 288; Analyses, i, 164, 232; ii, 122; iii, 91; v, 114, 
116; vii, 178-193, 360-362, 373, 385, 386, 410, 412; viii, 63; ix, 
539, 598 ; At Gratz, Austria, i, 164 ; At Zwickau, Saxony, ii, 303 ; 
By Reading Railroad, v, 107; Causes of fracture, iii, 89, 92 ; viii, 
398, 399; Cold-rolling, viii, 399; Contracts for rails made by 
French railway companies, iii, 47 et seq. ; Cost of manufacture of 
iron rails in England in 1866, vi, 524 ; Development of Bessemer 
rail manufacture in the United States, i, 165 ; v, 201 ; Effect of 
cold, iii, 90; ix, 598, 599; Effect of punching, iii, 89, 91, 93; ix, 
199, 227, 358; Effect of shock, iii, 95; viii, 398, 399; Endurance 
(life wear) of iron and steel rails, i, 159; iii, 68-86 ; v, 107; viii, 
62; ix, 321,597; European railway practice, iii, 44; Expulsion 
of cinder in rolling, v, 114; Hammering and rolling of ingots 
compared, i, 167-169, 203; ii, 305; In Germany, iii, 65-68; Manu- 
facture of rails in Pittsburgh, viii, 18; Methods of piling by Read- 
ing Railroad, v. 111; Proper temperature for finishing, iii, 93 ; 
Puddled steel-headed rails, vii, 80-82 ; Steel-headed rails by the 
Booth process, vii, 82 ; Steel-headed rails by the Wheeler process, 
vii, 79, 80 ; Three-high rolls, i, 287 ; See Dr. Dudley's Papers on 
The Chemical Composition and Physical Properties of Steel Rails, vii, 
172 ; Does the Wearing Power of Steel Rails Increase with the Hard- 
ness of the Steel f vii, 202 ; Wearing Capacity of Steel Rails in Re^ 
Uxtion to their Chemical Composition and Physical Properties, ix, 321, 
and the discussions thereon, vii, 357-413; ix, 529-608; Sandberg's 
Rail Specifications and Rail Inspection in Europe, ix, 193, and 
Egleston's Investigations on Iron and Steel Rails, iii, 44. 
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Railroad Cut coal-mine, Somerset County, Pa., xii [487]. 

Railroad district, Elko County, Nev. : Lead ores, iii, 329 ; Smelting 

campaign in, iii, 329. 
Railroads : Contracts made by French companies, iii, 47. 
Railroads constructed in the United States since 1875, ix, 298. 
RaUway-ResUtances (Dudley), iv [20], 232. 
Railway-resistances: Committee on,iv, 22; Measifring by the dyna- 

graph, iv, 232 ; Report of committee on, iv, 239. 
Rainy River, Can., lignites, xiv, 695. 

Ralston, Lycoming County, Pa., carbonate iron-ores, xii [141]. ' 
Rammelsberg, C, on the determination of suboxide of copper in the 

presence of metallic copper, viii, 414. 
Ramosite, a new mineral from Mexico, xii, 628. 
Ramshorn silver-mine, Idaho, xiii, 69, 72, 74. 

Rand, A. C, A New Rock-DriU Without Omhiona^ xiii [7], 249 ; De- 
scription and exhibition of a new blasting compound, x, 123, 124. 
Rand, T. D. : Remarks on the sandstone in Chester Valley, Pa., xii, 

73. 
Rand rock-drill, iii, 147. 
Randolph County, Ala., kaolin, xii [161]. 

Randolph County, N. C. : Gold, x, 475; Specular iron-ores, xii [135]. 
Randolph, J. C. F., Notee on Some Chinese Coah, xv [Ixiii], 110 ; The 

New Mill at Batopilas, State of Chihuahua, Mexico, x [238], 293 ; 

The New Works at Clauathalfor Dressing Ores, vi [15], 470. 
Raphaelyte, viii, 70. 
Rapid Method for the Determination of Phosphorus in Iron, Steel and 

Ores (Emmerton), xv [Ixv], 93. 
Raritan, N. J., clays, vi, 179, 180. 
Raschette furnace for smelting argentiferous lead-ores, i, 94, 106, 391- 

395. 
Rat Portage, Can., asbestos, xiv, 697. 
Rat River, Can., gold, xiv, 693. 

Rathburn, Dr. R. C, on effect of coal-dust on health, viii, 106. 
Rational formulas for minerals, vi, 532. 
Raton Coal and Coke Company's coal-mines, Trinidad, Las Animas 

County, Colo., v, 367, 368, 370, 371, 373. 
Raton Mountains, Colo., graphitic lignites, v, 367, 368, 370, 372. 
Rattlesnake quicksilver-mine. Pine Flat, Cal., iii, 273. 
Rattlesnake stamp-mill, Tuolumne County, Cal., i, 46. 
Rattlesnake stamp-mill, Yuba County, Cal., i, 48. 
Rattray, Sylvester, on the divining-rod, xi, 422. 
Raubbau, viii, 253. 

Rausch Creek coal-mine, Lorberry, Pa., xi, 158. 
Ravencliif iron-mine. Cripple Creek, Va., xii [28], 36. 
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Rawhide stamp-mill, Tuolumne County, Cal., i, 46. 

Rawlins, Wyom., hematites, i, 223 ; ii, 18. . 

Ray, On the divining-rod, xi, 428. 

Raymond and Ely silver-mine, Nev., xiii, 68. 

Raymond, Rossiteb W. : A Olossary of Mining and MetaUurgical 
Terms f ix [6], 99 ; A Mining Transit and Plummet- Lamp, i [29], 
375 ; A N^ Method of Dredging Applicable to some Kinds of Mining 
Operations, viii [134], 254 ; Annealing Spiegeleisen, iii [17], 422 ; 
Biographical Notice of Martin B, Coryell^ xv [Ixxvii], 599 ; Biographi' 
cal Notice of Oswald J. Heinricky xiv [593], 784 ; Hoefer's Method of 
Determining Faults in Mineral Veins, x [241], 456; Indicative 
Plants, XV [txx], 644 ; Lode-Locations — A Discussion of Recent 
Decisions of the Supreme Court Under the United States Mining 
Law, XV [Ixiv], 272 ; Manganese Pig, vi [20], 192 ; Mining In^ 
dustry as Illustrated at the Vienna Imposition, ii, 131 ; Note on the 
Zinc Deposits of Southern Missouri, viii [134], 165 ; Notes on the 
Geology of Alabama, xii [11] (communicated for Schmitz, see p. 
144) ; Occurrence of Anthracite in New Mexico, ii, 140 ; Occvrrence 
of South African Diamonds, ii, 143 ; Phosphorus and Carbon in Iron 
and Steel, iii [3], 131 ; The Calorific Value of Western Lignites, ii 
[4], 61 ; The Divining-Rod, xi [227], 411 ; The Eureka- Richmond 
Case, vi [14], 371 ; The Fahnehjelm Water- Oas Incandescent Light, 
xiii [595], 742 ; The Geographical Distribution of Mining Districts 
in the United States, i [9], 33 ; The History of the ReUdive Values of 
Gold and Silver, iii [15], 426; The Hygiene of Mines, viii [5], 97 ; 
The Improved Bruckner Cylinders, xiv [320], 576 ; The Ives Photo- 
Engraving Process and Its Usefulness to Engineers, xv [ixiv], 266 ; 
The Jenhs Corundum Mine, Macon County, N C, vii [3], 83 ; The 
Law of the Apex, xii [175], 387, 677 ; The Natural Coke of Chester- 
field County, Va,, xi [226], 446 ; The Precipitation of Gold in a 
Reverberatory Hearth, i [26], 320; The Production of Gold and 
Silver in the United States, iii [14], 202 ; The Relation between the 
Speed and Effectiveness of Stamps, i [9], 40; The Rothschonberger 
Stollen, vi [5], 542; The Smelting of Argentiferous Lead- Ores in 
Nevada, Utah and Montana, i [14], 91; The Spathic Iron-Ores of 
the Hudson River, iv [23], 339 ; The World's Product of Silver, iv 
[16], 186 ; Whai is a Pipe-Vein f vi [15], 393 ; Remarks in discus- 
sion of Mr..Grabiir8 paper on The Peculiar Features of the Bassick 
Mine, xi, 119 ; Remarks in discussion of Mr. Rogers's paper on the 
Mines and Mills of Gilpin County, Colorado, xi, 51-53 ; Remarks 
in discussion of Mr. Schneider's paper on High Percentage of Lime 
in Lead Shaft-Furnace Slags, xi, 60 ; On Alabama coal and iron, ii, 
157, 158 ; On American students of mining in Germany, v, 444; 
On an occurrence of tin-ore at Winslow, Maine, i, 374 ; On anthra- 

19 
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Raymond, Rossiter W. — Omtinued. 

cite coal-miniDg, y/419, 421, 422; On antimony localities, iii, 151 ; 
Oo cause of explosions in blast-furnaces, ii, 78 ; On charging-bells, 
xiii, 526 ; On concentration of nickel, ii, 101 ; On desilverization 
of lead by electrolysis, xiii, 317; On diamond drills, i, 398; On 
graphitic carbon, i, 238; On Indiana block-coal, i, 230, 231, 232; 
On long- wall system of coal -mining, xiii, 340 ; On losses in copper 
dressing at Lake Superior, viii, 449 ; On measuring in mine-sur- 
veys, ii, 224; On no-bosb furnace, xiii, 493, 502, 503; On recent 
improvements in concentration and amalgamation, viii, 154; On 
Relief Associations, xii, 600 ; On steel rails, vii, 388, 406, 407; ix, 
605; On system of coal-mining at Zwickau, Saxony, i, 183 ; On 
tamping drill-holes, xii, 576 ; On the Briickner revolving furnace, ii, 
299; On the Clapp-Griffiths process, xiv, 931, 937; On the death 
of David Thomas, xi, 15, 16 ; On the diamond drill for deep boring, 
ii, 259, 260 ; On the direct process in iron manufacture, ii, 197 ; On the 
estimation of the cash value of a producing mine, i, 203: On the evi- 
dence of streams during the deposition of coal, iv, 116 ; On the geog- 
oostical history of the metals, i, 342, 344 ; On the laboratories of the 
Massachusetts Institute of Technology, i, 404; On the law of fatigue 
and refreshment of metals, viii, 402 ; On the lignites of the West, 
i, 224, 225 ; On the mass copper of Lake Superior, iv, 112 ; On the 
Midlothian Colliery, Va., i, 357, 358, 359; On the nomenclature 
of iron, v, 531 ; On the Ore Knob copper-mine, N. C, ii, 129, 130; 
On the presence of sulphur in coals, ii, 278 ; On the Tertiary coal 
beds of Cafion City, Colo., i, 297 ; On the United Testing Machine, 
vii, 265 ; On the use of red charcoal and on forestry, vi, 205 ; On 
the waste in coal mining, i, 57 ; On the weight, &11 and speed of 
stamps, ix, 84, 85 ; On the Wyandotte Silver Smelting and Re- 
fining Works, Mich., ii, 101 ; On wet-crushing and pan -amalgama- 
tion without roasting, ii, 171 ; On What is steel? iv, 149 ; Report on 
stamp-mills, xi, 34, 38, 47, 48, 51 ; Response to address of welcome 
at Troy meeting, xii [175]. 

Reaction for titanium, xi, 90. 

Reading, Pa.: Excursion to, ii, 6; v, 17; Iron manufacture, iii [383]. 

Readsboro', Vt., charcoal kilns, viii, 390, 391, 

Real de Delores coal-mines, Placer Mountains, N. M. (anthracite), i, 
297. 

Recent Failures of Steel Boiler-Plates (Kent), xiv [594], 812. 

Recent Improvements in Bessemer Machinery (Holley), ii [12], 263. 

Recent Improvements in Concentratimi and Amalgamation (Church), viii 
[134], 141. 

Recent Improvements in Copper-Smelting (McDowell), xiii [7], 124. 
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Recent Improvements in Diamond Drilh and in the Machinery for Their 

Use (Blake), i [29], 395. 
Reconnoissances, United States Government Reports of, vii, 455. 
Rectangular charcoal -kilns, viii, 378. 

Red Ash coal-mine, Luzerne County, Pa., v, 503; xi, 149; xv [703]. 
Red Bank Mining Company, Armstrong County, Pa., iv, 113. 
Red Bank, N. J., clays, vi, 187. 
Red Bird claim. Eureka district, Nev., vi, 557. 

Red bricks used in smelting titaniferous iron-ores in England, xi, 160. 
Red charcoal : Economy effected by its use, vi, 199 ; Its use in the 

blast-furnace, vi, 203, 205, 206 ; Method of manufacture, vi, 205. 
Red Cloud gold-mine, Gold Hill district, Boulder County, Colo., i [316], 

318, 319. 
Red Cloud silver-mine. Calico, Cal., xv, 722. 
Red Hill iron-mine, Oakhill, Columbia County, N. Y., iv, 340. 
Red iron-mine, North Staffordshire, Eng., viii, 336 [337]. 
Red Jacket silver-mine, Calico, Cal., xv, 722. 
Red Lake, Can., Soapstone at, xiv, 695. 

Red Land Mountain, Pulaski County, Va., iron-ores, viii, 338. 
Red Mountain, Jones's, Eoup's and Mill's Valley, Ala., fossil-ores, xii, 

157 [140] ; xiv, 8. 
Red Mountain, San Juan County, Colo., xi [169, 171], 179, 182, 190; 

XV, 252, 254, 259, 264. 
Red River, Ky., fossil-ores, xii [140]. 

Red Shag iron-mine. North Staffordshire, Eng., viii, 336 [337]. 
Redd's coal-mine, Pallowfield Township, Washington County, Pa., 

viii, 75. 
Redding iron-mines, Birmingham district, Ala., xv, 737, 738. 
Reder, Investigations on the weathering of coal, viii, 206. 
Redington*, Knoxville, Napa County, Cal. ; Quicksilver- mine, iii [274], 

279, 285, 292, 301 ; Quicksilver works, iii, 279, 305. 
Redpath, Mrs., Montreal, Can., Garden party given to Institute by, 

viii, 137. 
Redstone coal-bed, Fayette County, Pa., x, 150 et seq.; xiv [637]. 
Reductibility of iron-ores. Importance of determining, i, 132; v, 64. 
Reduction of copper-oxide by a mixture of CO and CO,, vii, 443. 
Reduction of iron by rolling, effect on strength and welding, vi, 117, 

119, 124. 
Reduction of steel, xii, 316. 
Reed gold-mine, N. C, v, 174. 

Reed Island furnace, Pulaski County, Va., xii, 29 [31]. 
Reed stamp-mill, Eldorado County, Cal., i, 47. 
Reed township. Will County, 111., coal, iii, 188, 195 et seq. 
Reed's pipe-covering, xv, 619, 620, 624. 



292 TRANS. AM. INSTITUTE OF MINING ENGINEEBS, 

Rees & Wilder tract, Unaka MountaiDs, magnetic iroD-ores, vii, 76. 

Reese, Jacob: Burnishing and DuctUidng Steel, ix [285], 518; Re- 
marks on endurance of iron rails, v, 116 ; On steel rails, ix, 571 ; 
On the Wickersham process of refining pig-iron, i, 327 ; Experi- 
ments in making a lime-lining for a yessel in which iron-ore was 
reduced, viii, 6. 

Reese River silver-district, Nevi, i, 36; iii, 206; v[177]; vi [344, 
352] ; Mining laws, vi, 349. 

Reese's coal-mine, San Pete^Valley, Utah, iv, 299, 302. 

Refining copper (see Copper). 

Refractory Matericda (Egleston), iv [21], 257. 

Refractory materials : Analysis of bauxite, iv, 262 ; Analysis of Chel- 
tenham, Mo., clay, iii, 127; Analysis of Dinas brick, iv, 260; 
Committee on, iv, 14, 15, 20; For Bessemer converter bottoms, iv, 
186 ; For furnace construction for smelting argentiferous le^d-ores 
in the Great Basin, i, 101 ; For metallurgical purposes, iv, 86. 

Refreshment of metals, viii, 398 ; x, 393. 

Regelation of crystalline salts in wire-drawing, ix, 302, 303. 

Regenerative furnace : Frank's, ii, 191 ; Siemens, vi, 523 ; viii, 322, 
565 ; ix, 311, 681. 

Regenerative gas-kiln, Continuous, for burning fire-brick, pottery, 
etc., XV, 488. 

Regenerative stoves, i, 135; iv, 372, 378; v, 80, 346; vi, 463; viii, 
53-61, 348 ; x, 495. 

Regeneraiive Stoves; A Sketch of Their History and Notes on Their Use 
(Hartman), viii [3], 53. 

Registering press or punch for rails or fish-plates, ix, 204, 358, 543, 
569, 596. 

Regulator gold and silver-mine, Cunningham Oulch, 8an Juan County, 
Colo., xi [170]. 

Reheating furnace. Sweet's, iii, 215. 

Reheating with natural gas at Leechburg, Pa., iv, 32. 

Reich, F., Experiments with reference to the electric activity of ore- 
bodies, xiii, 421, 422. 

Reichenecker, on Colorado milling practice, xi, 51, 52. 

Reid's Creek, Victoria, Australia, gold, vi, 34. 

Reist stamp-mill, Tuolumne County, Cal., i, 46. 

Reitz coal-mine, Somerset County, Pa., xii,481, 496. 

Rejection of rails. Causes of, ix, 211. 

Relation between the Speed and Effectiveness of Stamps (Raymond), i 
[29], 40. 

Relation of the Ghraphite-Deposits of Chester County, JPa,, to the Oeology 
of the Rocks containing them (Fbazer), ix [6], 780. 
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Relations of Manganese and Carbon in Iron and Steel (Pourcel), xi, 20, 

197. 
Relations of Sulphur in Coal and Coke (Kimball), viii [136], 181. 
Relative Value of Coals to the Consumer (Chance), xiv [13], 19. 
Relative values of gold and silver, History of, iii, 426. 
Relief associations for working-men, xii, 587. 
Relief bore-hole, Nanticoke, Pa., xv [643]. 
Relief fund for miners, xiii, 181. 
Relief-maps, Methods of making, xiv, 441, 443. 
Remarks on a Oold Specimen from California (Maynard), viii [284], 

461. 
Remarks on a Mining Transit and Plummst-Lamp (Raymond), i [29], 

375. 
Remarks on an Occurrence of Tin- Ore at Winslow, Maine (Hunt), i [29], 

373. 
Remarks on ike Extraction of Bismuth from Certain Ore« (Hunt), i [23], 

260. 
Remarks on the Hunt and Douglas Copper- Process (Hunt), i, 258. 
Remarks on the Magnetites of Clifton in St, Lawrence County, N. Y. (B. 

Silliman), i [29], 364. 
Remarks on the Occurrence of Anthracite in New Mexico (Raymond), ii, 

140. 
Remarks on ike Occurrence of South African Diamonds (Raymond), ii, 

143. 
Remarks on the Precipitation of Chid in a Reverberatory Hearth (Ray- 
mond), i [26], 320. 
Remarks on the Use of the Plummet-Lamp in Underground Surveying 

(Coxe), i [29], 378. 
Remarks on Torsion (Springer), xii [450], 569. 
Remarks on the Waste in Coal-Mining (Rothwell), i [9], 55. 
Remarks on the Wickersham Process of Refining Pig-Iron (Pechin), i 

[26], 326. 
Removal of Obstructions from Blast-Furnace Hearths and Boshes (With- 

erbee), xiii [598], 675. 
Removing Scaffolds in Blast-Fumaces ( Witherow), ix, 60. 
Renfrew gold district, N. S., xiv, 689. 
Rensselaer Iron and Steel Company, Troy, N. Y., iv, 317. 
Rensselaer Merchant and Rail Mills, Troy, N. Y., y [206] ; Visit to, 

xii, 175. 
Repairing the Upper Part of a Furnace-Lining wiihout Blowing Out (Firm- 
stone), iv [6], 29. 
Replacement-theory of ore-deposition, xv, 132, 133. 
Report of Committee on Holley Memorial, xi, 20. 
Report of inspection of rails, Forms for, ix, 235-239. 
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Repwi of the Oommittee an RaUway-Resisianeea (Dudley), iv, 239. 

Reports, Official, of geological surveys of the United States and Ter- 
ritories, and of British North America, vii, 455 ; Supplement I, 
viii, 466 ; Supplement II, ix, 621 ; Of Centennial committee, iv, 11, 
20; V, 31 ; Of committee on railway resistances, iv, 239 ; Of com- 
mittee on refractory materials, iv, 20 ; Of committee on waste of 
anthracite coal, i, 59 ; Of committee on standard wire-gauge, vi, 
500; Of committee to examine collections of the Institute, viii, 
284 ; Reports of Council : 1872, i, 20 ; 1873, ii, 3 ; 1874, iii, 4 ; 
1875, iv, 4 ; 1876, v, 11 ; 1877, vi, 3 ; 1878, vii, 4, 234 ; 1879, viii, 
279; 1880, ix, 286; 1881, x, 242; 1883, xi. 223; 1884, xii, 451 ; 
1885, xiii, 599 ; 1886, xiv, 598 ; xv, Ixxxi ; Of museum committee, 
V, 37 ; vii, 227 ; Of secretary and treasurer, v, 50; vi, 3, 24 ; vii, 
5, 235 ; viii, 279 ; ix, 287 ; x, 242 ; xi, 224 ; xii, 451 ; xiii, 600 ; 
xiv, 599 ; xv, Ixxxii. 

Republic iron-mine. Lake Superior, Visit to, ix, 4. 

Repulse Bay, Can., gold at, xiv, 693. 

Reschitza Iron Works, Austria, v, 613,^ 614. 

Researches an the Gonsumptian of Heai in the Blast-Furnace Process, by 
Richard Akerman lTranslati4)n'] (Prime), i, 426. 

Reserve coal-mine, Cape Breton, N. S., xiv, 554, 557, 558. 

Reservoir and Pumping Station, Pittsburgh, Visit to, viii [7]. 

Resistance of metals to repeated shocks. Apparatus for testing, viii, 76. 

Resolutions on the death of David Thomas, xi, 15, 16. 

Result of an Experiment with the Wheeler Process of Oomhining Iron and 
Steel in the Head of a Rail (Coxe), vii [3], 79. 

Results of Analyses of Blast-Fumace Oases (Colton), vi [15], 427. 

Retinyte, viii [70]. 

Retorting and melting of amalgam: At the Harshaw mill, Ariz., xi, 
99; In the patio process at San Dimas, Mex., xi, 72, 73. 

Retorts for carbonizing wood, xi, 83-87. 

Revenue silver-mine, Geneva District, Colo., v, 561. 

Revere Copper- Works, Boston, ix, 680. 

Revoillier-Bietrix machine f»r artificial fuel, vi, 216. 

Revolving roasting-fumace : Bruckner's, ii, 295 ; iv, 226 ; White & 
HowelFs or Oxland furnace, ix, 418. 

Revolving screen for ore-dressing at Pribram, Bohemia, ix, 428-430, 
439, 440, 449, 450. 

Reynolds coal-mine, Jefferson County, Pa., xiv, 28. 

Reynolds County, Mo., lead deposits, v, 100. 

Reynolds hematite ore mine, Columbia County, N. Y., v, 223. 

Rhea County, Tenn. : Coal, xv, 210 ; Iron-ores, xv, 197, 202. 

Rhine steel-works, Germany, xiv, 463 et seq. 
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Rhode Island : Catalogue of official geological reports,, vii, 498 ; Sup- 
plement I, viii, 473 ; Early manufacture of iron, vi, 227 ; Iron-ores 
and anthracite coal, vi, 224. 

Rhodes gold-mine, N. C, x, 475. 

Rhone and Sa6ne iron district, France, iii, 367. 

Rhyolite, viii, 70 ; In San Juan County, Colo., xi [177], 180; xv, 236, 
245 ; In South Wales, xi, 499, 500, 501. 

Rich ma Iron- Ores (Dewey), x [4], 77. 

Rich Hill or Forney iron-mine, Pulaski County, W. Va., viii, 338 ; 
xii, 23 [28]. 

Rich MoiAitain, Tazewell County, Va., brown hematites, xii [141], 

Richards, Ellen H., Notes on some Eeactions of Titanium^ xi [20], 90. 

Richards, John, On the temperature of Cornwall (England) mines, 
viii, 115. 

Richards, Professor R. H. : A^nerican Mining Sdioob, Presidential 
address at Bethlehem, Pa., meeting. May, 1886, xv [IxiiiJ, 309; 
Supplement, xv, 809 ; A Mining LaborcUory, vi [5], 510 ; An Edge- 
stone Orusherfor Analytical Samples^ vi [13], 518 ; A New Hydraulic 
Separator to Prepare Ores for Jigging and Table- Work, xi [226], 
231 ; An Illustration of Lines of Weakness in OylinderSy xi [222], 
234 ; Block-Tin Resulting from Distillation of Tin Amalgam, xi [221], 
235 ; Jet-Pumps for Chemical and Physical Laboraiories, vi [13], 492 ; 
Notes* on Battery and Copper-plate Amxdgainaiion, viii [278], 362 ; 
Notes on the Assay-SpitzluUe, ix [284], 318 ; The Mining and Metal- 
lurgical Laboratories of the Massachusetts Institute of Technology, 
i [29], 400 ; The NewburypoH Silver-Mines, iii [18], 442 ; Method of 
copper analysis, xi, 133 ; Samples of copper products, xi, 121, 122. 

Richards iron-mine, Morris County, N. J., ii [315] ; xiv [909]. 

- Richards' s stea.mrengine indicator, vii, 16, 17. 

Richardson puddling process, viii, 356. 

Richburg oil-pool, Allegany County, N. Y., xiv, 420. 

Richland County, Wis. : Copper pyrites, viii, 501 ; Iron-ores, viii, 495. 

Richmond & Potts, forms of ports for gas-furnaces, ix, 48. 

Richmond, Berkshire County, Mass. : Alteration of limestone to car- 
bonite of iron, iii, 417 ; Furnace, v, 233; Visit to, vi, 17 ; Occur- 
rence of brown-ores in mica schist, iii, 419 ; Occurrence of slates 
with hematite deposit, iii [412]. 

Richmond Consolidated Company's mines and works, Eureka, Nev., 
i, 105, 107, 120, 383 ; iii, 308 ; Bones of animals found in cham- 
bers, vi, 559 ; Condensation-chambers, iii, 308 ; Electrical experi- 
ments in the ore-bodies of the mine, xiii^ 435 ; Fissures in lime- 
stone, vi, 359; Geology, vi, 352, 555; History, vi, 348; Suit 
against the Eureka Consolidated Mining Company, vi; 371, 560; 
Yield of ore, vi, 554. 
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Richmond Gulf, Can. : Lead, xiv, 692 ; Silver, xiv, 693. 
Richmond, Va., coal-field: i, 346, 360; ii, 260; iii, 183; iv, 308; v, 

148 ; vi, 230, 266-272, 274 ; Diatomaceous sands, iv, 230. 
Richter's investigations on the oxidation or weathering of coal, viii, 

206 et seq. 
Richthofen's classification of igneous Tertiary rocks on the Columbia 

River, xi, 177. 
Rickard, Professor W. T., assays of gold-ores from Marmora, Can., 

ix, 412. 
RiCKETTS, Pierre De P., The MlnU and Assay- Offices of Europe, iv 

[25], 343. 
Rico district, Dolores County, Colo., xi, 175 ; xv [247], 248, 264. 
Riddle and Hart coal-mine, Eagle Pass, Tex., xiii [399], 400. 
Riddlesburg furnaces, Six Mile Run, Pa., iii, 175. 
Rider, Mr., Remarks on the Wickersham process of refining pig-iron, 

i, 329. 
Ridge coal-mines, Lackawanna County, Pa., xv, 634. 
Ridge copper-mine. Lake Superior, vi, 300. 
Ridgway oil-well. Elk County, Pa., vii [323], 324, 325, 326 ; xiv, 436 ; 

XV, 514. 
Riffles in hydraulic mining, vi, 47. 
Riga hematite ore-mine, Dutchess County, N. Y., v, 221. 
Riley, Lewis A., Cost and Results of Geological Eonplorations with the 

Diamond Drill in the Anthracite Regions of Pennsylvania, v [11], 

303. 
Ringv^ood, N. J. : Calcining iron-ores in kilns, i, 134 ; Excursion to, ii, 

12; Furnace, xiv [905]; Iron manufacture, iii [383]; Iron-mines, 

ii[316], 321, 322; iv [354]. 
Rio Grande region in Texas and Coahuila, Geology of, xiii, 388. 
Riojas silver-mine, Coahuila, Mex., xii, 537, 558. 
Rio Tinto, Spain, Pyrites in, xii [40]. 
Rio Virgin River, Southern Utah, ix [23]. 

Ripidolite associated with chrysolite in the Blue Ridge in North Car- 
olina, vii [85]. 
Ripplemead iron-mine, Pearisburg, Giles County, Va., xii, 24 [28, 

133]. 
Rischeberger's coal-mine, Somerset County, Pa., xii, 477. 
Rising Fawn, Dade County, Geo. : Fire-brick stoves, vi, 464 ; Fur- 
naces, XV [185], 757 ; Iron-mine, xiv [79] ; Ores (hard and soft 

fossil), XV, 757, 759. 
Rising Sun stamp-mill. Placer County, Cal., i, 47. 
Rittenhouse Gap, Pa., Excursion to, xv [Ixviii]. 
Ritter, Professor, on the magic pendulum, xi, 436-438. 
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Rittinger : On stamps, ix, 96, 99 ; On the limitiDg velocity of fall in 
water, ix, 469, 470; Percussion-tables, viii, 155, 442 ; ix, 437, 441, 
445, 450 ; xi, 193, 475 ; xii, 64 ; Spitzkasten at Clausthal, vi, 483 ; 
Stausatz, ix, 434 ; Stausatz at Clausthal, vi, 479. 

Rivard, Monsieur S., Mayor of Montreal, Address of welcome to the 
Institute, viii, 123. 

Rive de Gier, coal-mine, France, i [360]. 

" River ores," xv, 187. 

River Reef, Southern Utah, ix, 31. 

River systems of North American continent, xi, 166, 167. 

River Tunnel gold-mine, Mariposa County, CaL, vi, 145, 160, 161, 162. 

Riverville, Va., Magnetic iron-ores, xii [135] ; Iron-ores mine, xi, 
206 ; Visit to, xii, 9. 

Rivet-steel, Specifications for, xiv, 832. 

Riviere du Loup gold-mine. Can., vi, 95. 

Roane County, Tenn. : Coal, xv, 210 ; Iron manufacture, iii [388] ; 
Iron-ores, xv, 187, 197, 202 ; Limestone, xv, 213. 

Roane Iron Company, Rockwood, Tenn. : xv, 193, 758 ; Visit to fur- 
naces and mines of, vii, 9 ; xiv, 15 ; Visit to rolling-mill of, at 
Chattanooga, Tenn., vii, 3. 

Roan Mountain, N. C, Titaniferous ore, xv [191]. 

Roanoke, Va. : Machine works, visit to, xii, 10 ; Meeting : June, 1883, 
Proceedings, xii, 1 ; Papers, xii, 15. 

Roaring Brook, Scranton, Pa., anthracite coal, xv, 819. 

Roaring Creek furnace, Montour County, Pa., iii, 154. 

Roaring Run gas-well, Westmoreland County Pa., xiv, 435. 

Roasting argentiferous lead-ores, iv, 41. 

Roasting arsenical gold-ores at Deloro, Can., xi, 193. 

Roasting-cylinders, Bruckner's : ii, 295 ; xii, 47, 50; Details of 
working at Nederland, Colo., iv, 226. 

Roasting-cylinders for arsenical gold ores, xi, 193. 

Roasting-fiirnace, Cylindrical, used at Swansea works, Chicago, iv, 41. 

Roasting gold-bearing mispickel from Marmora, Can., ix, 418. 

Roasting iron-ores, ix, 304. 

Roasting Iron- Ores (Birkinbine), xii [179], 361. 

Roasting-KUn at the Musconetcong Iron- Works (Pardee), xv [Ixxix], 
678. 

Roasting silver-lead ores at Pribram, Bohemia, ix, 455. 

Roasting silver-ores in Stetefeldt furnace, viii, 554. 

Roasting silver-ores with salt, xii, 46. 

Robert Bruce gold and silver mine, Cunningham Oulch, San Juan 
County, Colo., xi [170]. 

Robert E. Lee silver-mine, Leadville, Colo., xiv [288]. 

Roberts iron-mines, Palmerston township, Can., xii, 201. 
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Roberts, Pbrcival, Jr., The Puddling Proeesa, Past and Present, viii 
[278], 355 ; Remarks in the discussion on iron and steel considered 
as structural materials, x, 399. 

Roberts silver-mine, Leadville, Colo., xiv [284, 289], 291. 

Robertson, Kenneth, Blast^Fumaee Stage, i [15], 144 ; Note Con- 
eerning Oertain Incrustations on Pig^Iron, xii [449], 641. 

Robinson, George, manufacture of flint glass in Pittsburgh, in 1807, 
viii, 20. 

Robinson mine. New River, Va., xii [28, 30]. 

Robinson mining district, Nev., ii, 217. 

Robinson, W. C, coal, W. Va., vi, 270. 

Roches moutonn^ in San Juan County, Colo., xi, 183. 

Rochester mine, Clearfield County, Pa., coal-washing plant, ix, 475. 

Rochester oil-well, N. Y., xiv [651]. 

Roch*s Castle, South Wales, Geology of, xi, 483, 484. 

Rock-breakers used at Clausthal (see Blake crusher), vii, 478; 
Blake's, x, 97. 

Rock coal-bed, Scranton, Lackawanna County, Pa., xi, 152 ; xv [703]. 

Rock-decay, iii, 187 ; vi, 178, 188, 469 ; viii, 462. 

Rock-Drilling Machinery (Spilsbury), iii [6], 144. 

Rock-drills (see Machine-drills) : At Freiberg, Saxony, vi, 546, 549 ; 
On Mariposa estate, Cal., vi, 154 ; Used in copper mining on Lake 
Superior, vi, 289, 290, 291 ; Without cushions, xiii, 249. 

Rock-gas, XV, 505. 

Rock-sections, Thin, of the lower paleozoic and mesozoic rocks of 
Pennsylvania, iii, 327. 

Rock Springs, Colo., Coal-mine, i, 218, 222 ; Lignite beds, i, 218. 

Rock silver-mine, Leadville, Colo., xiv [182, 283]. 

Rocks, Classification of the original, viii, 63. 

Rockbridge County, Va., red hematites, xii [138]. 

Rockingham County, N. C, Mesozoic deposits, vi [238]. 

Rockv^ell, Prof. Alfred, On the laboratories of the Massachusetts In- 
stitute of Technology, i, 405 ; Remarks on hot mines, i, 359 ; Re- 
marks on the long-wall system of mining, i, 357. 

Rockwood, Roane County, Tenn. : CoaUmines, xiv ^294] ; xv, 193 
Excursion to, vii, 9 ; xiv, 15 ; Furnaces, xi, 506-511 ; xv [178], 
185, 190 [742], 743 ; Iron-mines, xiv [79] ; xv, 759. 

Rocky Mountain Chief gold and silver mine, Burns's Gulch, San Juan 
County, Colo., xi [170]. 

Rocky Mountains : Catalogue of official geological reports of explora- 
tions, surveys, etc., vii, 499 ; Supplement I, viii, 474 ; Supplement 
II, ix, 629. 

Rodger coal-mine, Somerset County, Pa., xii, 481. 

Roessler, A. R., on the extent of the coal deposits of Texas, ix, 496. 
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Boesaler's Method of Manufacturing Svlphurie Add and Sulphate of Cop' 
2)er (Wendt). xii [178], 274. 

RoGEKS, A. N., The Mines and Mills of Oilpin County, Colorado, xi 
[17], 29. 

Rogers, H. D. : Classification of coals, vi, 432, 447 ; Geological map 
of the United States, xv [469], 476 ; Theory with reference to the 
southern gneiss-zone, xii, 72. 

Rogers, Samuel Baldwyn, inventor of iron bottoms for puddling, viii, 
355. 

Rogers, W. B., geological survey of Virginia, vi, 228, 251. 

Roger's Rock, Lake Geoi^, N. Y., charcoal kilns, viii, 387, 396. 

Rohrer iron-mine, Roanoke County, Va., xiv [79]. 

RoLKEB, Charles M. : Note on a Fire Bulk-head, xiii [298], 505 ; 
Note on an Exhibition of Banded Structure in a Gold- Vein, xiv, 265 ; 
Note on Certain Iron^Ore Deposits in Colorado, xiv [13], 266 [see 
correction, 949] ; Notes on the Leadville Ore-Deposits, \\v [13], 273 
[see correction, 949] ;'The Allouez Mine, and Ore-Dressing as Prac- 
ticed in the Lake Superior Copper-District, v [47], 584 ; The Late 
Operations on the Mariposa Estate, vi [22], 145 ; TTie Silver-Sand- 
stone District of Utah, ix [5], 21. 

RoUa, Mo., School of Mines, v [184]. 

Roll crushers : For coal, ix, 463, 468 ; For ore, ix, 427-430, 446, 453 ; 
To replace stamps, xii [42]. 

Rolls : Three-high, for rails, i, 287. 

Rolling and hammering of Bessemer steel ingots for rails compared, h 
167, 203 ; ii, 305. 

Rolling and sliding friction, ix, 348. 

Rolling-mill cinder (see Mill-cinder). 

Rolling-mill coal-mine, Johnstown, Pa., xii, 323, 480, 492. 

Rolling-mill machinery and practice for steel, xi, 257, 258. 

Rolling-mill of Philadelphia and Reading Railroad Company, v, 107. 

Rolling-mills : Improvements in American, i, 287 ; Pennsylvania : Al- 
legheny County, viii, 16, 25; Pittsburgh, viii, 15; Sligo, viii, 15; 
Philadelphia County ; Philadelphia, Fairmount, v, 107 ; Othee 
Countries : Oermany ; Ruhrort on the Rhine, Phenix Eisenhut- 
ten-Gesellschafl, iii, 67 ; Sterkrade on the Rhine, Gutehofinungs- 
hiitte, iii, 66; Silesia; Konigshlitte, iii, 65; Westphalia; Hoerder 
Bergwerks und Hutten Verein, iii, 68. 

Boiling of Steel Ingotff by Their Own Initial Heat (Gjers), xiii [4], 119. 

Rolling rails : American and English systems compared, i, 289 ; In 
one direction, ix, 569. 

Rolling steel, over-heating and under-heating, xi, 257. 

Boiling vs. Hammering Ingots (Holley), i [18], 203. 

Romero copper-mine, Santa Rita, N. M., xv, 27. 
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Roof-falls in anthracite coal-mines, from 1871-1880, x, 67. 

Roofing slates at Slatington, Pa., Contortions of, ix, 408. 

Roop copper property, Carroll Co., ix, 33-40. 

Rorer Hall, Roanoke, Va., Session of the Institute in, xii, 9. 

Rorer Iron Company, Va., Visit to mines of, xii, 10. 

Rosario Hacienda, Department of Ejutla, Mex., xv [18]. 

Roscoe on the ammonia-soda process, vii, 295, 300. 

Rose stamp-mill, Amador County, Cal., i, 46. 

Rose's Bar gold-mine, Timbuctoo, Yuba County, Cal., vi, 43. 

Rosedale furnace, Cleveland district, Eng., v, 352. 

Rosenbush on rock classifications, viii, 64, 65, 70. 

Rosita, Custer County, Colo.: Humboldt-Pocahontas vein, vii, 21, 
31 ; Treatment of ores, vii, 30. 

Ross & Currey's coal-mine, Chesterfield County, Va., iv [309]. 

Ross coal-bed, Nanticoke, Luzerne County, Pa., xi, 149; xv, 629 
[703]. . 

Rossie, N. Y., iron-ores, iv, 220. 

Rossiter incline, Richmond mine, Nev., vi [356, 368]. 

Rotary puddling-furnaces, ii, 28; viii, 337, 356-358, 361. 

Rotating picking-table, ix, 426, 448. 

Rotating tables for slimes, used at Lake Superior, v, 596, 600. 

Rotator (see Biemens direct process). 

Roth, classification of original rocks, viii, 69. 

Rothkohle, production, vi, 201, 207. 

Rothschonberger StoUen (Raymond), vi [5], 542. 

RoTHWELL, Richard P., Alahama Coal and Iron, ii [9], 144 ; A New 
Method of Submarine Tunneling, xiv [594], 770 ; A New Pressure- 
Filter f xiii [295], 307; Cost of Milling Silver- Ores in Utah and 
Nevada, viii [134], 551 ; Difficulties in the Identification of Coal' 
Beds, \ [12], 62; Fires in Mines, Their Causes and the Means of 
Extinguishing Them, iv [6], 54; On the Waste in Coal-Mining, i 
[9], 55; Professional MoralUy, i [12] ; xiv [609]; The Coal Pro- 
duetion of the United States, v [20], 375 ; The Coal-Production of 
the United States in 1874, iii [18], 446 ; The Gold-Bearing Mispickd 
Veins of Marmora, Ontario, Canada, ix [288], 409 ; The Qold- 
Fields of the Smxfhem Portion of San Domingo, x [241], 345 ; The 
Linkenbach Buddie, xi [227], 475 ; The Mechanical Preparation of 
Anthracite, iii [6], 134 ; The Treatment of Odd-Bearing Arsenical 
Ores at Deloro, Canada, xi [20], 191 ; Topographical Surveying 
and Keeping Survey-Notes, iii [14], 207 ; Remarks in discussion 
of Mr. Grabill's paper on The Peculiar Features of the Bassick 
Mine, xi, 117 ; Of Mr. Howe's paper on a Suggested Cure for Blad- 
Furnace Chills, xi, 473 ; Of Mr. Rogers's paper on the Mines and 
Mills of Gilpin County, Colorado^ xi, 54, 55 ; Of Mr. Schneider's 
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RoTHWELL, Richard P. — Continued. 

paper on High Percentages of Lime in Lead Shafi-Fumace Slags, xi, 
60 ; On an explosion of fire-damp at the Midlothian Colliery, Va., 
V, 159 ; On anthracite coal-mining, v, 417, 418, 419 ; On Indiana 
block coal, i, 231 ; On lost carbon in coals, ii, 142 ; On South 
African diamonds, ii, 144 ; On the amalgamation of mispickel, xii, 
885 ; On the best system for working thick coal-seams, ii, HG ; On 
the use of arsenic as a destroyer of injurious insects, xiv, 496 ; 
Estimate of anthracite coal-production, xi, 156, 158; Geology of 
the Alabama coal-fields, xi, 236; Presidential address at the 
Colorado meeting, xi, 3. 

Roudenbusch iron-mine, Pa., iv [323, 325]. 

Rough coal, vi, 432. 

Round Mountain, Bland County, Va., iron-ores, v, 89 ; viii [339] ; xii 
[28, 140]. 

Roup and Jones Valley, Ala., hematites, xii [138]. 

Roup's Valley, Ala., fossil-ores, xii [140]. 

RouTLEDGE, W., The Cape Breton CoalrField, xiv [319], 542. 

Roving Ranger gold- and silver-mines, San Juan County, Colo., xi, 
187. 

Rov^an County, N. C, carbonate iron -ores, xii [134]. 

Rowdy Flat, Victoria, Australia, gold, vi, 34. 

Rov^e mines, Mass., Pyrites deposits in, xii [530]. 

Roxbury, Conn., Spathic iron-ores, iii, 362, 380. 

Roy, Andrew, The Mahoning Valley Coal- Regions, iv [15], 188; Re- 
marks on the effect of carbonic acid in mines, viii, 104, 106. 

Roy & Archer gas-well. Elk County, Pa., xv, 514, 519. 

Royal Tiger gold- and silver-mine, Cunningham Gulch, San Juan 
County, Colo., xi [170]. 

Roziere, on the geology of Egypt, xi, 355-359, 364, 367, 369, 371. 

Ruabon, North Wales, method of extinguishing mine fires, iii, 456; 
iv, 75. 

Rubbers (Eureka) in stamp-mills, x, 97. 

Ruby from the Jenks corundum mine, Macon County, N. C, vii, 88. 

Ruby Hill, Eureka, Nov., i, 112, 120, 121 ; Discoveries of silver-ore, 
vi, 348; Geology, vi, 352, 372, 556 ; Lead-mines, i, 380 ; Mining 
claims, vi, 349 ; Theory of the formation of the argentiferous lead 
deposits, vi, 372, 559 ; Trilobites in limestone, vi, 352, 555. 

Ruby silver in San Juan County, Colo., xi, 189. 

Ruhr coal-basin, Germany, iii [370, 371]. 

Rules: Changes of, ii, 5; v, 45; vi, 8; viii, 136, 281; ix, 8, 286; 
Proposed amendment, vi, 23. 

Rummel copper-mine, Adams County, Pa., xii, 89, 

Runover silver-mine. Calico, Cal., xv [724]. 
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Rush coal-miDe, Laurel Hill Creek, Pa., xii, 487, 494. 

Rush County, Tex., lignites, ix [506]. 

Rush Lake, Eastern Nev., enlarged area, vi, 346. 

Russeger, on the geology of Egypt, xi, 361, 362, 367, 368. 

Russell copper-mine, Adams County, Pa., xii [89]. 

Russell County, Va.: Coal, viii, 343; Iron-ores, viii, 338, 339; xii 
[140] ; Lead and zinc-ores, viii [340]. 

Russell gold-mine, N. C, x, 476. 

Russell Gulch, Colo., Visit to, xi [10]. 

RusselVs Improved Process for the lAxiviation of Silver- Ores (Stete- 
feldt), xiii [7], 47. 

RusseWs Improved Process for Lixiviating Silver- Ores in Its Practical 
Application (Stetepeldt), xv [Ixxiv], 355. 

Russia: Geographical distribution of iron-ores, iii, 366; Iron-ores in 
the Ural and Altai Mountains, iii, 361, 366 ; Lignitic masses in 
Permian sandstone, xi, 120; Mining and metallurgical industry at 
the Vienna Exhibition, ii, 137; Occurrence of silver-sandstones, 
ix, 33 ; Yield of gold-fields in 1874, vi, 97. 

Russian copper-lead mine. White Pine district, Nov., i, 123. 

Russian Imperial Department of Mines, gift of minerals, vii, 235. 

Russian Poland, carbonate and bog iron-ore, iii, 367. 

Rustiness of gold, Causes of, ix, 646. 

Rustlers (banditti) in Southern New Mexico, x, 441. 

Rustless iron, the Bower-Barff process, xi, 329. 

Rutgers College, New York, v [184]. 

Rutile in Alabama, xii, 161. 

Rutland County, Vt., brown-ores, xii [137]. 

RuTTMANN, Ferdinand 8., Notes on the Oeology of the Tilly Foster Ore- 
Body^ XV [Ixiv], 79. 

Ryder, Charles M., On the Determination of Carbon by Magnetic Tests, 
• V [25], 381. 

Saar, coal-basin of the, Germany, iii [368, 370, 372]. 

Saarbrucken district, Germany, coking, iv, 307. 

Sabinas coal-field, Coahuila, Mex., xiii, 394. 

Sabinas coal-field, Tex., xiii, 404. 

Saccharoidal limestone in Southeastern Missouri, x, 448. 

Sacramento, Nev., silver-district, vi [346]. 

Sadler, H. E,, and Prop. B. Silliman, The Volumetric Determination 

of Sulphur and Ammonia in Illuminating Gas, v [21], 387. 
Sado gold and silver-mines, Japan, v, 296. 
Safety-lamps : Boty lamp, xiii, 130 ; Mueseler lamp, xiii, 130 ; Wolf 

lamp, xiii, 129 ; xiv, 410. 
Safford, Tenn., iron-ore, xii [144]. 
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Sagger clay in New Jersey, vi, 186. 

Saginaw, Mich., salt-deposit, v, 638, 550, 554. 

Saguache County, Colo., hematite, xiv, 268. 

Saint Augustine diamond-mine, Griqualand West, Cape Colony, South 
Africa, xv, 392, 395. 

Sainte Barbe, France, shafl sunk and tubbed by the Chaudron pro- 
cess, V, 123. 

Saint Chamond, France: Experience with the washing process for 
phosphoric pig-iron, viii, 163 ; Furnaces, vii, 243 et seq. 

Saint Clair County, Ala. : Coal, xii, 147 ; xv, 212 ; Iron-ores, xii, 158 ; 
XV [181, 183], 188, 201, 204 ; Siderite, xv, 209. 

Saint Clair County, 111., coal, iv, 304. 

Saint Clair, Pa., coal-mines, i, 178. 

Saint Croix plaster-quarries, N. S., Visit to, xiv [323]. 

Saint Davids, South Wales, Geology of, xi, 479, 482, 485-494. 

Saint Denis, France, nickel-silver, xi, 278. 

Saint Etienne, France: Coal-mine, i [360] ; Iron-works, iii, 367. 

Saint Fran9oi8 County, Mo., lead deposits, v, 101, 104. 

Saint Francis River, blast-furnace, Province of Quebec, Can., xiv, 520. 

Ste, Genevieve Copper- Deposit (Nichoi^on), x [241], 444. 

Saint Genevieve County, Mo., brown -ores, xii [139]. 

Saint George coal-mine, N. S., Can., xiv, 541. 

Saint George, Utah, ix [23]. 

Saint Gothard tunnel, iii, 244. 

Saint Joseph Lead Company, St. Fran9ois County, Mo., xv [Ixxiv] ; 
Lead-furnace, v, 321, 323 ; Lead-mine, v, 101, 102, 104. 

Saint Lawrence County, N. Y., iron-ores, i, 364 ; iii [382] ; x [288], 
289,292; xii [134]. 

Saint Lawrence iron-mine, St. Lawrence County, N. Y., i, 366. 

Saint Louis Company's smelting-works, Argenta, Mont., i, 128. 

Saint Louis County, Mo., clay, iii, 127. 

Saint Louis furnaces, Marseilles, France, manufacture of ferroman- 
ganese or manganese pig, vi, 192, 452. 

Saint Louis, Mo. : Bessemer works, v, 214 ; Iron-manufacture, iii [389] ; 
Meetings: May, 1874, Proceedings, iii, 1 ; Papers, iii, 21 : October, 
1886, Proceedings, xv, Ixx ; Papers, xv, 355. 

Saint Louis Museum of Fine Arts, Reception at, xv [Ixx]. 

Saint Louis Smelting and Refining Works, Mo., Visit to, xv [Ixxiv]. 

Saint Marie shaft, P^ronnes, Belgium, sunk and tubbed by the Chau- 
dron process, v, 120, 122, 128, 131. 

Saint Martin hacienda, department of Ejutla, Mexico, xv [18]. 

Saint Mary's coal-mine. Elk County, Pa., xiv, 30. 

Saint Mary's River, Sail through, ix [9]. 

Saint Maurice iron-mines. Province of Quebec, Can., xiv, 508. 
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Saint Nicholas, Varan^ville, France, rock-salt, vi, 137. 

Saint Peter's saDdstone in Wisconsin, viii, 489. 

Saint Remain, on the divining-rod, xi, 423. 

Saint Vaast shaft, P^ronnes, Belgium, sunk and tubbed by the Chau- 
dron process, v, 120, 121, 131. 

Sais, Monolith of, xi, 362. 

Salamanders, Treatment of, in Ore Knob copper process, x, 45. 

Salem coal-basin, Pa., xv [700]. 

Salina, N. Y., salt deposit, v, 554. 

Salisbury, Conn. : Iron district, historical sketch, vi, 10 ; Iron-ores, 
iii [380], 419 ; Ore-mines and furnaces, v, 224, 231 ; Superior 
quality of iron, vi, 223 ; Visit to, vi, 17. 

Salisbury, Connectieut, Iron-Mines and Works (Holley), vi [12], 220. 

Salisbury, N. Y., hematite, xii, 137. 

Salisbury coal-field, Pa., xii, 324 ; xiii, 332. 

Salisbury tar-burning apparatus, viii [5]. 

Sallis coal-pit, Chesterfield County, Va., iv [309]. 

Salom, Pedro G., Physical and Chemical Tests of Steel for Boiler- and 
Ship- Plate for the United Staies Oovemment Cruisers, xii [450], 
661; The Manufacture of Steel Castings, xiv [12], 118; Remarks 
in discussion of previous paper [vol. xii] on physical and chemical 
tests of steel, xiii [4], 141 ; On the Clapp-Griflfiths process, xiv, 
145. 

Salt : Action on iron, ix, 273, 274 ; Analyses of, v, 550 ; As a desul- 
phurizer, iii, 179, 182 ; Deposits of Goderich, Canada, geology, shaft- 
sinking, wells, etc., V, 506, 538 ; vi, 125 ; Drying in shelf dry-kilns, 
xii, 98 ; Holston Valley, Va., xii, 28 ; In Hudson's Bay territories, 
xiv, 694 ; In wire-drawing, ix, 299, 672 ; Regelation of salt, ix, 
302, 303 ; Used in milling in Southern Utah, ix, 32 ; Used in roast- 
ing in the Ontario silver-mill, Utah, viii, 552 ; Used in the patio 
process, xi, 65. 

Salt Coating in the Manufacture of Iron and Steel Wire (Morgan), ix 
[283], 672. 

Salt Lake, Utah, less salt than formerly, vi, 346. 

Salt Lake Valley, Utah, Smelting in, xi, 56. 

Salt-mines : New Iberia, La., xiii [371]. 

Salt Pond, Va,, iron-ores, viii [339]. 

Salt River, Can., gypsum, xiv, 694. 

Salt- wells : Canada: Goderich — Dominion, vi, 135, Ha wley,vi, 135; 
Maitland, vi, 135, Manhattan, vi, 135, 143, Victoria, vi, 135. 

Salt-works at Goderich, Can., xiv [788], 

Saltville, Russell County, Va., gypsum, iii, 416. 

Saltville, Washington County, Pa., v^ 554. 

Saltzburg Coal Co.'s mine, Loyalhanna Township, Westmoreland 
County, Pa., viii, 75. 
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Salzburger percussion tables, ix, 431, 437, 439, 440, 444, 445. 

Sambre coal-basin, France, ill [368]. 

Samorrostro, Spain, iron-ore deposits, iii [372]. 

Sampling of Cast-Iron Borings (Shimeb), xiv [595], 760. 

Sampling of copper products and pig-copper, xi, 121, 124, 126. 

San Antonio gold- and silver-mine, Poughkeepsie Gulch, San Juan 
County, Colo., xi [170]. 

San Bernardino County, Cal. : Occurrence of tin-ore, i [374] ; Silver, 
XV. 717. 

San Dimas, Mexico, The patio process, xi, 61. 

San Domingo, gold-fields, x, 345. 

San Gertrudis silver-mine, Santa Rosa district, Tex., xiii [402]. 

San Juan, Cal. : Ditch, vi, 60 ; Gold deposits, vi, 31. 

San Juan County, Colo., geology and mineralogy, xi, 165-191. 

San Juan Mountains of Southwestern Colorado, ix, 650. 

San Juan silver district, Colo., iv, 37, v [177] ; xv, 218, 251, 265. 

San Juan silver-mine, Santa Rosa district, Tex., xiii, 402. 

San Marcial, Sonora, Lixiviation at, xiii [113]. 

San Miguel silver property at Batopilas, Mex., x, 293. 

Sand and slimes in milling, xi, 34. 

Sandbebo, C. p.. On RailSpedfieaMons and Rail'Inspeetion in Europe, 
ix [6], 193 ; Communication to the Discussion on Iron and Steel 
considered as Structural Materials, x, 405 ; Discussion of Dudley's 
and Hoi ley's Papers, ix, 593 ; Introduction to Mr. Troilius's Paper 
on Chemical Methods of Analyzing Rail -steel, x, 162 ; Remarks on 
hot and cold straightening, viii, 403 ; On rail -sections, xv, 798. 

Sandberg's system of inspection, ix, 206, 220, 222,228; Forms for 
recording inspection, ix, 235-239 ; Importance of Sandberg's con- 
tributions to good permanent way, ix, 372, 578 ; Standard rail- 
sections, ix, 194, 195, 223, 229, 603, 604. 

Sanders iron-mine, Va., xii [33]. 

Sanderson Bros. Steel Works, Syracuse, N. Y., vii, 19. 

Sandhurst district, Australia^ stamp-mills, i, 49. 

Sand jigs used at Clausthal, vi, 488. 

Sand Mountain, Ala., coal, xii [147]. 

Sandstones : as building-stone, vi, 273 ; In Mesozoic formation in 
Virginia, vi, 240, 251, 252, 253, 255; In Southern Utah, ix, 21. 

Sandy lead-mines. Mo., v, 106. 

Sandy Station, Utah, Saturn Smelting Works, i, 385. 

Sanford iron-ore. Lake Champlain, N. Y., xiv [811]. 

Sapphire from the Jenks corundum mine, Macon County, N. C, vii, 
88, 89. 

Santa Rosa district, Mex., occurrence of coal, x, 270. 

Santa Rita copper-mines, N. M., xv, 25, 27. 

20 
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Saranac, N. Y., Bloomary process at, viii, 520 d seq. 

Sardinia, Importation of magnetite and hematite from, iii, 367. 

Sardinia lead-ores, i [390]. 

Sargent, Professor C. S., statistics of forestry, xi, 281. 

Sarre, Alsace-Lorraine, Grermany, shaft sunk and tabbed by Chaudron 
process, v, 123. 

Sars LoDgchamps coal-mines, Belgium, i, 84. 

Saturn Smelting Works, Sandy Station, Utah, i, 385. 

Saucon Valley, Pa., zinc-ores, iii, 126. 

Sauk County, Wis. : Iron manufacture, iii [389] ; Specular iron-ores, 
viii, 494. 

Sault Sainte Marie, Visit to, ix [6]. 

Saurians in Mesozoic formation in Virginia, vi [253, 261, 264, 265]. 

Saussure, investigation on the absorption of oxygen by wood, viii, 208. 

Sauvage, contributions to charcoal-making, vi, 201, 207. 

Sava and Jauerburg works, Carniola, manufacture of ferromanganese 
in the blast-furnace, yi, 451. 

Savage & Hale Mine, Comstock lode, Nev., vii, 53, 70, 71, 75 ; viii, 115. 

Savage Colliery, Todd Township, Huntingdon County, Pa., viii, 75. 

Savage silver-mine, Comstock lode, Nev., vi, 364; vii, 70, 71, 75; 
viii, 94. 

Saving of Sulphur and Ammonia from Oas (Adams), xv [Ixxviii], 663. 

Sawdust used in gas-producers in Sweden, ix, 311, 312. 

Saxman & Co.'s coal-mine, Derry Township, Westmoreland County, 
Pa., viii, 75. 

Saxon gold- and silver-mine, Poughkeepsie Gulch, San Juan County, 
Colo., xi [170]. 

Saxony : Bessemer practice at Zwickau, i, 89, 91 ; ii, 300 ; Coal-basin, 
iii [370] ; Mining academy at Freiburg, v, 433-447 ; Rothschon- 
berger Stollen at Freiberg, description of the works, with tabular 
statement of the progress, cost, etc., vi, 542. 

Sayers lead-mine, Virginia, xii, 30. 

Saylor Hill coal-mine. Summit Township, Somerset County, Pa., viii, 
75; xii, 495. 

Sayre, R. H. : Remarks on the importance of uniformity of rail-sec- 
tiops and joints, ix, 553. 

Scabby Hill stamp-mill; Yuba County, Cal., i, 48. 

Scaffolds in blast-furnaces: viii, 407, 408 ; xv, 151, 161 ; At Alice fur- 
nace, ix,68; At Cedar Point furnace, ix, 41 ; At Dunbar furnace, ix, 
64 ; At Lucy furnace, ix, 64 ; At Paxton furnace, ix, 63 ; At Steelton, 
ix, 65 ; At Warwick furnace, ix, 51, 60, 61, 65 ; Brought down by 
firing cannon-balls, ii, 60 ; Causes of, ix, 60, 65, 75 ; Cure for, xi, 
450-475, 506 ; Removal, ix, 60 ; Removed by high explosives, x, 
206. 
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Scalded steel, ix, 386. 

Scale from Landore, Analysis of, x, 281. 

Scales on engineering plans, methods of drawing, v, 429. 

SoHAEFFER, Prof. C. A., Note (m TantalUe and other Minerals Accom- 
panying the Tin- Ore in the Black Hills, xiii [7], 231 ; Occurrence 
of Gold in WiUiarMon County, Texas, xi [226], 318. 

Scheibler's process for manufacturing magnesia, xiv, 458. 

Schellenberg, F. L., Remarks on relief-fund of the Westmoreland 
Coal Company, xii, 597, 

Scheuerman jigs in Lake Superior copper dressing, viii, 436. 

Scheussler, Dr. A. F., experiments on water-gas, viii, 303. 

Schizoneura in Mesozoic formation in Virginia, vi [264, 265]. 

Schmidt, Dr., on the geology of the Ste. Genevieve, Mo., copper de- 
posits, X, 453. 

ScHMiTZ, E. J., The Wolf Bemine-Buming Safety-Lamp^ xiv [320], 
410; Contributions to the Oeology of Alabama, xii [11], 144 ; Geol- 
ogy and Mineral Resources of the Bio Orande Region in Texas and 
Mexico, xiii [298], 388. 

Schneider & Co., 80-ton steam hammer at Creusot, viii, 560. 

Schneider, A. F., High Percentages of lAme in Lead ShaftrFumace 
Slags, xi [20], 56. 

School for miners and mechanics at Drifton, Pa., ix, 391. 

School of Mines, New York : Sessions of Institute held at, ii, 13 ; v, 
44; viii, 284; The summer school of practical mining, ix, 664, 
666 ; Visit to, i [22]. 

Schools, Law, in the United States, xv, 337, 818. 

Schools, Mining, United States and Grerman compared, v, 431. 

Schools, Technical, in the United States (see Technical education), v, 
184 ; XV, 309, 809 ; In other countries, xv, 325, 810. 

Schooley coal-mine, West Pittston, Pa., xv, 640. 

Schooner Pond coal-mine. Cape Breton, N. S., xiv, 553, 557, 558. 

Schoonmaker's Ford, Kankakee River, 111., coal, iii, 192, 199. 

Schott, Gaspard: On the divining-rod, xi, 422; On the magic pendu- 
lum, xi, 435, 441. 

Schultz, C. J., Iron City Bridge Works, viii, 26. 

Schupstein coal-mine, Somerset County, Pa., xii [487]. 

Schutzenberger's allotropic copper, x, 59, 61, 62. 

Schuyler copper-mine, Belleville, N. J., v, 168. 

Schuyler County, 111., carbonate iron-ores, xii [143]. 

Schuylkill coal-field, Pa., v, 504; vi, 274; xi, 137, 156, 158. 

Schuylkill Copper Works, Phoenixville, Pa., Visit to, v [11]. 

Schuylkill County, Pa.: Coal, v, 378, 402; Iron manufacture, Hi 
[383] ; Mauch Chunk red shale, xiv, 633, 646; Mine fires, iv [56] ; 
Shaft sinking, i, 261. 
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Schuylkill, Pa., anthracite region, Production of, xi, 156. 

Schwarz, Theodore E., communication on a gold crystal found in a 
mercury tank, ix, 285. 

Schysshytan works, Sweden, manufacture of spiegeleisen, vi, 451. 

Scientific schools in the United States (see Technical education), v, 
184. 

Scioto County, O., brown-ores and clay-iron-stone, xii [143]. 

Scofield iron-mine, N. J., ii, 320. 

Scoriae (see Slags). 

Scorpion stamp-mill, Nev., xi, 322. 

Scotch iron district, blackband iron-ore, iii, 364. 

Scott County, Tenn., coal, xiv [295] ; xv, 210. 

Scott County, Va. : Coal, viii, 343; Iron-ores, viii, 338, 339; xii 
[140] ; Lead and zinc ores, viii [340]. 

Scotts Mountain iron-mines, Warren County, N. J., ii, 316. 

Scottie Island, Lake of the Woods, Can., iron-pyrites, xiv, 697. 

Scranton, Pa. : Anthracite coal, xv, 699 ; Bessemer works, v, 213 ; 
Carbonate iron-ores, xii [141] ; Coal-basin, xi, 151, 158 : Furnace, 
ix, 494 ; Iron manufacture, iii [383] : Meeting, Feb., 1887, Pro- 
ceedings, XV, Ixxvii ; Papers, xv, 671 ; Peat-boga, xv [703]. 

Screens (see Milling) : Openings and area of screen^ in stamp-mills, 
ix, 9&-.99 ; Revolving, ix, 428-430, 439, 440, 449, 450. 

Screw-jacks, Prop, Use and advantage of, i, 82. 

Scrub Oak iron-mine, Morris County, N. J., ii, 318. 

Sea-water» Metals in, i, 421, 425 ; ix, 644. 

Seaforth, Ont., salt-deposit, v, 539. 

Seaman, H. J., Nate on Patching Platinum OrudbleSf xiii [4], 140. 

Sechler coal-mine, Somerset County, Pa., xii, 482. 

Secondary Technical EdiLcation. An Address by President Coxe at the 
Baltimore Meeting, vii, 217. 

Secondary technical education, ix, 390, 664. 

Secretary's and Treasurer's statements of finances, v, 50 ; vi, 24 ; vii, 
5, 235 ; viii, 279 ; ix, 287 ; x, 242 ; xi, 224 ; xii, 451 ; xiii, 600 ; 
xiv, 599 ; xv, Ixxxii. 

Section-liner, Harden's, viii [5]. 

Sections of coal-beds in anthracite region of Pennsylvania, xi, 140 
153. 

Sectional Hanging-Pipe Hot-Blast Oven (Wendt), xv [Ixv], 78. 

Sectional Slag- and Matte-Pot (Tebhune), xv [Ixv], 92. 

See-mah-poo, China., semi-anthracite coal, xv. 111. 

Seekonk Coal Mining Company, Bristol County, Mass., xiii, 517. 

Seisholtzville, Pa., magnetic ore, analysis, ix, 55. 

Seley coal-mine, Jefferson County, Pa., xiv, 28. 
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Self'Fluxing Properties of Chaieaugay Magnetite and Us Treatment in the 

Blast-Fumace (Kimball), ix [6], 72. 
Selkirk coal-bed, Poitsville basin, Pa., xi, 141. 
Sell & Martin stamp-mill, Tuolumne County, Cal., i, 46. 
Sellers, William, Discussion of Steel Bails, ix, 539. 
Sellers' rotary furnace at Edgemoor Iron Works, viii, 358. 
Selwyn, Dr. A. R. C, Remarks on geological analogies between 

Britain and America, xi, 481, 482 ; On the Huronian and Eewee- 

na wan systems, viii, 481, 486 ; Reception at Geological Museum in 

Montreal, viii, 134. 
Semi-anthracite and semi-bituminous coals, vi, 433, 438, 439, 449, 

450. 
Semi-anthracite in Mesozoic formation in Virginia, vi, 244. 
Semi-magnetites of Southwestern Virginia, viii, 338, 340. 
Seneca copper-mine. Lake Superior, Mich., v [584]. 
Sensenderfer stamp-mill, Gilpin County, Colo., i, 41. 
Sentinel claim. Eastern Nev., vi, 348. 
Separating or washing machines for coal, ix, 468-474. 
Separation of ores in the assay spitzlutte and jig, ix, 318, 320. 
Separation of Strata in Folding (Bulkley), xiii [297], 384. 
Separator : Hydraulic, viii, 433 ; To prepare ores for jigging and table 

work, xi, 231 ; Paddock's pneumatic, viii, 148. 
Sequachee Valley, Tenn. : Coal, xiv, 177 ; xv, 193, 194 ; Gteology 

and mineral resources, xiv, 172 ; Iron-ores, xv, 187. 
Seraing, Belgium, blast-furnaces, v, 351. 
Serigano silver-mines, Japan, v, 287. 
Serpentine : Analysis of, xii, 354 ; Chester and Delaware Counties, 

Pa., xii, 349 ; On the west flank of the Blue Bidge in North Caro- 
lina, vii [83, 86]. . 
Serpentine and verde antique in Egypt, xi, 361. 
Settlers : Used at the Harshaw and Tombstone mills, xi, 98, 103 ; 

Used in the patio process, xi, 69, 70. 
Settling-pans in American silver-mills, viii, 551. 
Settling-Tanks in SUver Mills (Williams), xi [227], 321. 
Seven Feet coal-vein, Pottsville, Pa., i, 262, 263; St. Clair, Pa., i, 

178. 
Seven-foot coal-bed, Kanticoke basin, Pa., xi, 150 ; Pottsville basin^ 

Pa., xi, 141, et seq. 
Seventeen K silver-mine. Thunder Bay, Lake Superior, v, 485. 
Sevier County, Ark., lead-ores, iii, 150. 
Sevier County, Tenn., brown-ores, xv [178]. 
Seville, Spain, iron-ores, iii, 373. 
Sewage, effect on iron, ix, 268, 271. 
Sewage system of Boston, xi, 222. 
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Sewanee coal-seam, Cumberland Mountain, Tenn., xiv, 178 [294], 
305 ; XV, 744, 746* 

Sewer excavating-apparatus, Carson's, Inspection of, xi, 222. 

Sewer pumping-engines, Boston, Visit to, xi, 222« 

Sewell, W. Va., coal-mines, viii, 267 ; xv [169]. 

Sewickly coal-bed, Pa., vi, 442 ; viii, 75 ; x, 150-160 ; xiv [637]. 

Sewickley coal-mine, Westmoreland County, Pa., viii, 75. 

Shaefer, B., coal-mine, Somerset County, Pa., xii, 4^2. 

Shaefer, J., coal-mine, Kimberline Bun, Pa., xii [487]. 

Shaefer, L., coal-mine, Somerset County, Pa., xii [482]. 

Shaefer's Farm coal-mine. Pa., xii, 477. 

Shaft-sinking : By the Kind-Chaudron process, v, 117 ; In water-bear- 
ing rocks at Goderich, Can., v, 506 ; vi, 139 ; New method, xiii, 
216; Through water-bearing strata, v, 508; With the diamond 
drill, i, 261. 

Shaft-Sinking and SalUMining at Ooderich, Huron Countyy OntariOy 
Canada (Harden), v [47], 506. 

Shaft-Surveying in the Brown Hemaiite Mines of Northampton County, 
Pennsylvania, (Clark), vii [116], 139. 

Shafts in Comstock mines, viii, 90. 

Shaftsbury Iron Works, Vt., v, 234. 

Shaking-engine, Eurich's, for the volumetric assay of silver, x, 492. 

Shamokin coal district, Pa. : xi, 144, 158 ; Accidents in, x, 71-75. 

Shanghai stamp-mill, Tuolumne County, Cal., i, 46. 

Shannon County, Mo., red hematite, xii [139]. 

Sharon coal-bed, Mercer County, Pa., x, 161-160 ; xiv [24]. 

Sharon, Conn., iron-ores, iii, 419. 

Sharon Valley Iron Company's furnace, Litchfield County, Conn., v, 
232. 

Sharp coal-mine, Jefferson County, Pa., xiv, 28. 

Sharp iron-mine, Sullivan County, Tenn., xii, 24. 

Sharples, 8. P., Experiments on American Woods, xi [223], 281 ; Note 
on the Black-Band Iron Ore in West Virginia, x [4], 80 ; Remarks 
in discussion of Mackintosh's paper on the determination of copper 
by electrolysis, x, 65 ; Method of copper analysis, xi, 133, 135. 

Sharpsville, Pa., iron manufacture, iii [386]. 

Shasta County, Cal., Placer mining, vi [28] ; Stamp-mills, i, 48. 

Shaw Botanical Garden, St. Louis, Mo., Visit to, xv [Ixxiv]. 

Shawnee coal, Hocking Valley, 0., ii, 274; Coking properties, vii, 
315. 

Shawnee furnace^ O., ii [276]. 

Sheafer, Henry C, on the hygiene of American collieries, viii, 98. 

Sheafer, P. W. : Estimate of anthracite coal area in Pennsylvania, 
xi, 154 ; Estimate of the production of anthracite, xi, 156, 157. 
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Shearing steel, Effect of, xi, 248-251. 

Shearing-test : Of 64 rails by Dudley, ix, 324, 325 ; Becommended 

for testing rails, ix, 357. 
Sheboygan Falls, Wis., brick, viii [503]. 

Sheerer's experiments, desulphurizatioa of coke by steam, viii, 198. 
Sheet-copper in Lake Superior mines, vi, 278. 
Sheffelin Brothers made first location at Tombstone, Arizona, x, 334. 
Sheffield gas-pool, Warren and McKean Counties, Pa., xv, 519. 
Sheffield gas-well, Warren County, Pa., xiv, 433, 436. 
Sheffield oil-pool, Warren and Forest Counties, Pa., xiv, 422. 
Sheffield Scientific School, Yale College, New HaveUi Conn., v [184]; 

XV, 321. 
Shelby County, Ala., Coal, xv, 211 ; Iron-ores, xii, 155 ; xv [181], 

183, 191, 200, 209 ; Iron manufacture, iii [388] ; Limestone, xv, 

213. 
Shelby County, Ohio, natural gas, xv [622]. 
Shelby Iron Works, Ala., Visit to, vii, 8. 

Shelbyville, Ala., Occurrence of white clay with iron-ore, iii [413]. 
Sheldon- Columbian copper-mine, Lake Superior, i [80]. 
Sheldon iron-mine, Franklin County, Vt., xiii, 689. 
Shelf Dry-Kiln (Stetefeldt), xii [10], 95. 
Shenandoah Coal-basin, Pa., ix, 515 et seq. 
Shenandoah and Mahanoy, Pa., coal-basin: Section of, xi, 145; 

Mapping of, ix, 509, 517. 
Shenandoah City coal-mine, Pottsville, Pa., i, 263. 
Shenandoah Iron Company, xii [20], 26. 
Shenandoah Iron Works, Va., viii, 347 ; Visit to, x, 7. 
Shenango Valley, Pa., coal, iii [385], 386. 
Shepard & Haslett's coal-mine, Knox County, Ind., iii, 35, 37. 
Shepherd farm oil-well, McKean County, Pa., vii, 316. 
Shepherd Mountain, Mo., specular iron-ore, iii, 377. 
Sherbrooke gold-mines, N. S., xiii, 668 ; xiv [679], 682, 685, 689. 
Sheridan iron-mine, St. Lawrence County, K. Y. (magnetic), i, 367, 

368. 
Sherman, General, address at Washington meeting, x, 227. 
Shiesley coal-mine, Jefferson County, Pa., xiv, 28. 
Shikoku coal-fields, Japan, v, 247, 252. 
Shimeb, Porter W., The Sampling of Caetrlron Borings^ xiv [695], 

760 ; Titanium Carbide in Pig-Iron, xv [Ixxi], 455 ; Detection of 

manganese in filter paper, x, 108 ; Sulphur determinations in coal, 

ix, 663. 
Shimer, p. W., and Drown, Dr. T. M. : Determination of Silicon and 

Titanium in Pig-Iron and Steel, viii [285], 508 ; The Analysis of 

IronrOres Containing both Phosphoric and Titanic Adds, x [124], 

137. 
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Shingledecker copper-mine, Adams County, Pa., xii [89]. 
Shingling the loupe formed in the American bloomary process, viii, 

537. 541. 
Shinn, WiLiiiAM P., PUtdmrgh and Vicinity, xiv [589], 657 ; THtta- 

burgh, its Besourcea and Surroundings, viii [5], 11 ; The Advance 

in Mining and MetallurgiccU Art, Science and Industry since 1875, 

ix [279], 293 ; The Distribution of HighrPressure Steam in Cities, 

xii [450], 632 ; Bemarks in discussion of Dr. Dudley's paper on 

steel rails, vii, 389 ; Reception by, viii, 6. 
Ship-plate steel, xii, 661. 
Shocks : Apparatus for testing the resistance of metals to, viii, 76 ; 

Determination of the fatigue produced by, ix, 542 ; Effect different 

from pressure, ix, 542 ; Effect on iron and steel, viii, 398, 399 ; 

Effect on rails, ix, 567. 
Shocks on BaUway-Bridges (Cloud), ix [284], 375. 
Shoemaker bore-hole, Wyoming, Pa., xv, 640. 
Shoenberger furnaces, Pittsburgh, Pa., viii, 14, 19 ; xiv, 658. 
Shoenberger, G. and J. H., blister steel made in Pittsburgh by, 1833, 

viii, 18. 
Shoenberger, Dr. Peter, Juniata Iron Works in Pittsburgh erected, 

1821 by, viii, 15. 
Shoes in stamp^batteries, x, 95. 
Shoo Ply claim, Eureka district^ Nev., vi [352.] 
Shop manipulation of steel, xi, 248-261. 
Short Blast at the Warwick Furnace^ Pennsylvania (Birkinbine), ix 

[5], 51. 
Shovelling out, remedy for scaffolds, ix, 63. 
Shumard, Dr. : Geology of the Ste. Genevieve copper deposits, x, 447 ; 

On Texas coals, ix, 495. 
Siberia : Iron-ore deposits, iii, 366. 

Sicard claim, Stanislaus County, Cal., gold deposits, vi, 33, 94. 
Sichertrog developed into the percussion table, viii, 155. 
Sickening of amalgam by iron and zinc, xi, 36. 
Siderite, Analyses of, xv, 209. 
Siderite at Gay Head, Mass., iv, 112. 
Siegen district, Germany : Bricks made in, i, 213 ; Iron-ore, iii [370], 

371 ; Sand jigging, vi, 488. 
Siemens-Cowper-Cochrane fire-brick stoves (see Regenerative 

stoves), vi, 465 ; At the Edgar Thomson Steel Works, viii, 348. 
Siemens- Anderson Steel Company's works, Pittsburgh, Pa., x, 277- 

284. 
Siemens direct process at Pittsburgh and Landore, x, 274-284; 

Economy doubted, x, 286. 
Siemens direct-process plant at Towcester, viii, 322. 
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Siemens direct process for making wrought iron, xii, 524. 

Siemens, Dr. : Analysis of his statement concerning conducting power 
by electricity, vi, 452 ; Election as an honorary member, viii, 283 ; 
English patents for regenerative stoves granted to, viii, 53. 

Siemens furnace, viii, 358 ; Economy of fuel in producers, v, 429 ; 
For refining copper, ix, 681 ; Ports for, ix, 48. 

Siemens gas-producer, xv, 830. 

Siemens generator gas. Composition of, and heat of combustion, xi, 
298-300, 313, 314, 468, 469. 

Siemens heating-furnaces accessory to the 80-ton hammer at Creusot, 
viii, 565. 

Siemens-Martin Process at, Creusot, viii, 566. 

Siemens-Martin steel: Made with Siemens direct blooms, x, 280, 
282-286 ; More regular than Bessemer steel, x, 411 ; The Pernot 
system, vii, 241. 

Siemens Patents for Improvements in Olass-Fumaces, with Suggestions for 
their Use with Natural Oas (Silliman), xiii [295], 529. 

Siemens, Sir C. W., Biographical notice of, xii, 645 ; Chronological 
records of the work of, xii, 654. 

Sierra County, Cal. , Gold deposits, vi [28, 29] ; Stamp-mills, i, 47. 

Sierra Grande silver-mine, N. M., xiii, 68, 69. 

Sierra Grande stamp-mill, N. M., xi, 321. 

Sierra Maestra iron-mines, Cuba, xiii, 616. 

Sierra mines : Sierra Bella, Plata, Grande, and Apache, Lake Valley, 
N. M., X, 429, 437. 

Sierra Mojada, Mexico (Chism), xv [Ixxiv], 542. 

Sierra Mojada silver region, Colo., vii, 21, 22, 31 ; Treatment of ores, 
vii, 30. 

Sierra Planchada, Mex., xv, 544 et seq. 

Sieve : Pounding, ix, 429, 446; Rotating conical, ix, 447. 

Silbersegen lead-mine, Clausthal, Germany, vi, 472. 

Silberau, Germany, use of four-sieved jigs, vi, 487. 

Silesia : Coal-fields, iii, 369, 371 ; Iron-ores, iii, 370, 371. 

Silica : Determination of silica contents from density of slag, viii, 71 ; 
Replaced by alumina in cinder, xi, 59, 511 ; Solution and precipi- 
tation, viii, 452, 456 ; Solution and deposition of, with gold, ix, 
643, 645-647. See Slag. 

Silicate of zinc at Granby, Mo., viii, 167. 

Siliceous iron-ores, smelted advantageously with aluminous ores, ix, 
13-20. 

Silicification of wood, viii, 452, 456. 

Silicon : Ash of coal a source of silicon or pig-iron, ix, 492 ; Determi- 
nation in iron and steel, vii, 176, 346; viii, 508; x, 85, 172, 189, 
194, 197, 200, 325; Dr. Dudley's formula prescribes too low a 
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Silicon — Continued, 

limit, ix, 216, 595 ; Effect of lime'on amount of silicon in pig-iron, 
xi, 510, 511 ; Effect on color test for carbon, x, 185 ; Effect on 
hardness of steel over-estimated,, ix, 564 ; Effect on iron for mal- 
leable castings, i, 237, 238 ; Effect on properties of iron and steel, 
i, 369 ; V, 147 ; vi, 107, 123 ; vii, 194, 361, 365, 378, 379, 397, 405 ; 
ix, 216, 596 ; Elimination in the basic process, ix,598 ; In the cold 
blow, ix, 595 ; In the Bessemer process, ix, 260, 264, 265 ; Favor- 
able to slow wear, ix, 608 ; Great source of irregularity in Besse- 
mer steel, X, 408, 410; High silicon in a good rail, ix, 341, 565 ; 
In highly phosphuretted pig-iron, xii, 507 ; In steel rails, xi, 200, 
201 ; Increased in amount in pig-iron by hot blast, v, 78, 79, 81 ; 
Influence of, in steel-castings, xiv, 126 ; Influence of, on steel, xii, 
666 ; Limits of, in Bessemer rail steel, x, 410 ; More in German 
than in English steel, ix, 596 ; Necessary to make solid ingots, x, 
409 ; Relation to manganese and carbon in iron and steel, xi, 197- 
201 ; Removal from pig-iron by alkaline carbonates, vii, 146 ; 
Sandberg's limit, ix, 216 ; Variation of amount of silicon in good 
steel, ix, 595. 

BiLLiMAK, Prof. Benjamin : De&^ption of a Dovhle Muffle-Furnace 
Designed for the Reduction of Hydrous SiliecUea containing Copper, iv 
[20], 350 ; Hydrocarbon or Water' Oas as a Basis for lUuminating- OAs 
and as an Agent in Metallurgy , viii [135] ; Note on the Use of Bone- 
Black in Pwrifieation of Illuminating' Oas, viii [136] ; On the Magne- 
tites of Clifton., in St. Laurence County, JSt. K, i [29], 364; The 
Mineral Regions of Southern New Mexico, x [240] 424; The Prob^ 
able Existervce of Microscopic Diamonds, with Zircons and Topaz, in 
the Sands of Hydraulic Washings in California, i [28], 371 ; The 
Siemens Patents for Improvements in Olass-Fumaces, with Sugges- 
tions for their Use with Natural Oas, xiii [295], 529 ; The Volumet- 
ric Determination of Sulphur and Ammonia in Illuminating- Gas, v 
[21], 387 ; The Water-Oas Furnace of W. A. Goodyear, viii [284]; 
Remarks on an occurrence of tin-ore at Winslow, Me., i, 374 ; On 
the geognostical history of the metals, i, 345 ; On the influence of 
manganese in smelting ores containing phosphorus, ii, 197; On 
the law of fatigue and refreshment of metals, viii, 401 ; On the 
occurrence of tin in Haddam, i, 374 ; Biographical notice of, by 
Dr. T. Sterry Hunt, xiii [595], 782. 

SiLLiMAN, J. M. : Instruments for Ptqjection-fhrawing, x [241], 261. 

Silurian age in San Juan County, Colo., xi, 172. 

Siluro-Cambrian rocks, Limonite iron-ores of the, xii, 136, 155. 

Silver : Alloys of gold and silver, xiii, 738 ; Analysis of crude, from 
smelting Silver Islet ores, ii, 97 ; Assaying of silver bullion, x, 490 ; 
Discovery of Comstock Lode, iii, 177, 205 ; Effect on the properties 
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Silver — OorUinued. 

of iron, v, 454; Extraction from lead by zinc, ii, 286; lii, 314; In 
a sample of litharge, xv, 463 ; In Lake copper, ix, 687, 728 ; In 
Montgomery County, Va., xiv, 83 ; In North Carolina, viii, 342 ; 
In Ore Knob copper, x, 50, 51 ; In Wisconsin, viii, 502 ; Lixivia- 
tion of, in Mansfield, Germany, xiv, 747 ; Longmaid and Claudet 
processes for its extraction from roasted pyrites, xiv, 98 ; Occur- 
rence with lustrous coal, ix,650; Patience as affected by annealing, 
xiii, 646, 648; Production in California, xv, 717; In the United 
States V, 170, 194; ix, 297, 299; In the United States from 1776 
to 1881, xi, 8; In the world, iv, 186; Purity of silver obtained by 
the patio-process, xi, 73; Reduction by patio-process, xiii, 369; 
Separation from copper, x, 12 et seq.; Separation from copper, lead 
and zinc by electrolysis, x, 312, 315, 317 ; Solubility of the chloride 
in different chlorides, ii, 99 ; Use of hydrobromic acid in assaying, 
iv, 347 ; Volatilization in flue-dust, xi, 396, 397, 400-411 ; Western 
mining districts, iii, 206 ; v, 177. 

Silver amalgam a substitute for gold amalgam in copper-plate amal- 
gamation, viii, 364. 

Silver-Amalgamation Mill (Bowers), xii [450]. 

Silver and gold ; History of their relative values, iii, 426. 

Silver and gold ores : Economical results of treatment by fusion, i, 242 ; 
Of Colorado: Bassick mine, Silver Cliff, xi, 110-117; San Juan 
County, xi, 169-171, 185, 189; Block silver-mine. Cement Creek, 
xi [170] ; Smelting at Black Hawk, Colo., iv, 276; Treatment by 
amalgamation (Washoe process), ii, 159. 

Silver Bear copper-mine, Bisbee district, Ariz., xv> 57. 

Silver Belt gold and silver-mine, Prescott, Ariz., xi [287]. 

Silver chloride : Solubility in sodium and other chlorides, ii, 99; x, 
14, 24. 

Silver City copper-mines. Burro Mountains, N. M., xv, 74. 

Silver City, I., Washoe process at, ii, 159. 

Silver Cliff, experience with milling manganiferous silver-ores, x, 
436. 

Silver-copper-ores in Montana, Smelting of, xi, 59. 

Silver Cord silver-mine, Leadville, Colo., xiv, 187. 

Silver Creek oil-well. Elk County, Pa., vii [323], 324, 325. 

Silver glance in Silver Islet vein, viii [235]. 

Silver-gray pig-iron : Analysis of, v, 146 ; Character and composition 
of, i, 369. 

Silver Harbor, Lake Superior silver-ores, v [475], 482. 

Silver Hill, Eastern Nev., vi, 351. 

Silver Islet (Macparlanb), viii [134], 226. 
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Silver Islet, Lake Superior, ii, 89 ; x, 295 ; xv, 673, 674, 677 ; Graphite, 
Y [476] ; Huntelite and Macfarlanite from, viii [279] ; Occurrence 
of native gold, iv, 6; Occurrence of silver-ores, v [474, 476], 476, 
478, 481, 486; Occurrence of sylvanite, iv, 5; Visit to, ix, 5. 

Silver Islet Ck>inpanj, Wyandotte, Mich., use of Frue Concentrator, 
iii, 360. 

Silver King silver-mill, Ariz., xiii, 96, 113. 

Silver King silver-mine, Calico, Cal., xv, 722, 723. 

Silver Lake, Lake Superior, copper-ores, v, 476. 

Silver-lead mines: California: Inyo County; Cerro Gordo — Union, 
vi, 397. Colorado: Park County; Coldspring, v, 560 ; Leftwick, 
V, 560 ; Whale, iii, 352 ; v, 560. Nevada : Eureka County ; Bald 
Eagle, vi, 555, 558; Bullwhacker, i, 121, Elise, vi, 559, Hamburg, 
vi, 555, Jackson, vi, 555, K. K. Consolidated, vi, 555, Pioneer, vi, 
555, Richmond, vi, 554. UtcJi: Salt Lake County; Emma, vi, 
397 ; YK)8emite, iv, 37. Other Countries : Bohemia : Pribram — 
Adalbert, ix, 424, Anna, ix, 430, Franzici, ix, 422, Wenzel, ix, 422. 
Saxony: Halsbruckner Spatgang, vi, 543, Hohebirker Zug, vi, 543, 
Thurmhofer Zuz, vi, 543. 

Silver-lead ores : Analyses of, v, 563, 565, 566, 568 ; In Utah, Idaho, 
Montana and Nevada, xi, 56 ; Smelting in Utah, xi, 56. 

Silver-Milling in Arizona (Austin), xi [20], 91. 

Silver-mills (see also Milling and Stamp-mills) : Description of, viii, 
551 ; Settling tanks for, xi, 321. 

Silver-mines of the United States: Arizona: Cochise County ; Charles- 
ton — Knoxville, xiv [398] ; Tombstone, xiii, 69, 72 ; Pima County ; 
Harshaw— Hermosa, xi, 92 ; Pinal County ; Silver King, xiii, 96 ; 
Yavapai County ; Prescott — Trinity, xi, 287, 289 ; Tuscumbia, xi, 
287; Grand Central, xiii, 72. California: Alpine County ; Moni- 
tor Tarshish, xiii, 85 [113]; San Bernardino County; Calico — 
Alhambra, xv [724]; Bismarck, xv, 723; Blackfoot, xv, 726; 
Boss, XV [724] : Burning Moscow, 722 ; Comet, xv [724], 726 ; 
Congress, xv, 261 ; Garfield, xv, 724, 731, 732 ; Gobbler, xv 
[724] ; Guston, xv. 261 ; Humbug, xv [723], 724 ; King, xv, 721, 
731 ; Occidental, xv [724] ; Red Cloud, xv, 722 ; Red Jacket, xv, 
722 ; Runover, xv [724] ; Waterloo, xv, 728, 731 ; Waterman, xv, 
728; Silver King, xv, 722, 723; Silver Monument, xv, 723; 
Thunderer, xv [724] : Total Wreck, xv, 727. Lower California : 
Triumfo, xii, 43, 53, 54, 55, 63. Colorado: Custer County ; Rosita — 
Humboldt, vii, 21, 25-30 ; Maine, vii, 23 ; Pocahontas, vii, 21, 24, 
30 ; Southeast Leviathan, vii [21], 23, 30 ; Virginia, vii [21], 27, 
30 ; Ouray County ; American Belle, Grand Prize, Yankee Girl, 
XV, 261 ; Gunnison County ; Index, ix, 255 ; Teller, ix, 255 ; 
Whopper, ix, 249 ; Lake County ; Leadville, xiii, 69, 505 ; Amie. 
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xiv [288] ; A. Y., xiv [188] ; Big Pittsburgh, xiv [288] ; Chryso- 
lite, xiv, 276 et seq, ; Climax, xiv [288] ; Col. Sellers, xiv 
[181], 187,288; Crown Point, xiv, 189; Dome, xiv [182, 188]; 
. DuDkin, xiv [284] ; Evening Star, xiv [284], 287 ; H. D., xiv 
[186] ; Half-way House, xiv [284] ; Hibernia, xiv [288] ; Iron 
Silver, xiv, 287 ; La Plata, xiv, 189 ; Lime xiv [188], 283 ; 
Little Chief, xiv [276], 286 [288, 289]; Little Pittsburgh, 
xiv, 286 [288, 289] ; New Discovery, xiv [276, 284], 289 ; Match- 
less, xiv [288] ; Minnie, xiv [181], 187 ; Morning Star, xiv, 287 ; 
Moyer, xiv [182, 186], 188, 288 ; Pandora, xiv [276] ; Robert E. 
Lee, xiv [288] ; Rock, xiv [182,283] ; Silver Cord, xiv, 187; Silver 
Wave, xiv, 283, 287 ; Smuggler xiv [188], 283 ; Stone, xiv [182, 186, 
188, 283] ; Vulture, xiv, 289, 291 ; William Reddick, xiv [186] : 
Counties not specified ; Geneva district — Revenue, v. 561 ; Pear- 
sail, xiii, 72. Idaho: Alturas County ; Atlanta, v, 470; Buffalo, 
V. 470; Monarch, v, 470; County not specified; Ramshorn, xiii, 
69, 72, 74. Maine : Hancock County ; Ashley, vii, 353, 355, 356 ; 
Brook, vii, 353, 355, 356; Cline, vii, 354; Stimpson, vii, 353, 355 ; 
Sullivan, vii, 352; Waukeag, vii, 353, 355. Massachusetts: Essex 
County; Newburyport— Boynton, iii, 445; Chipman, iii, 444. 
Michigan : Iron River, viii [501]. Montana : Silver Bow County ; 
Butte— Alice, xiii, 67, 82 [91] ; Lexington, xiii, 67, 69, 74, 83, 90, 
111; County not specified; Gray Rock, xiii, 72; Silver Spring, 
xiii, 72. Nevada : Eureka County ; Adams Hill, i, 121 ; At Last 
Margaret or Lupita, vi, 364; Buckeye, vi, 348, 364; Champion, 
vi, 348, 364; Elliptic, vi, 364; Eureka Consolidated, vi, 348 et 
seq. ; Hamburg, vi, 348 ; Hoosac, vi, 351 ; Jackson, vi, 348 et seq, ; 
K. K., vi, 348 et seq.; Lookout, vi, 364; Mammoth, vi, 348, 364; 
Mortimer, vi, 352 ; Nuget, vi, 364 ; Phoenix, vi, 348 et seq. ; Rich- 
mond, vi, 348 et seq., 397 ; xiii, 435 ; Ruby Hill— Jefferson, vi, 352 ; 
xiii, 425 ; Shoo Fly, vi, 352 ; Tiptop, vi, 352, 356, 364 : Savage, vi, 
364; Secret Cafion— Bertrand, xii, 43; Sentinel, vi, 348, 364; 
Storey County; Comstock Lode, v, 177, 178, 196; vi, 344; vii, 
45; viii, 84, 324; xiv, 731: Bullion, vii [57] ; viii, 328; Califor- 
nia, viii, 95,328 ; Chollar Potosi, vii, 46, 56 ; Crown Point, vii, 46, 
49, 68, 69 ; viii, 116 ; Empire, vii, 68, 69: Gold Hill— Caledonia, 
vii [74] ; viii, 88 ; Gould & Curry, vii, 74 ; viii, 87, 89 ; xiii, 82 ; 
Hale & Norcross, vii, 68, 69, 70, 71 : Imperial Consolidated, vii, 
49 [57], 63 ; viii, 117, 328 ; Julia, vii, 51 ; viii, 117 ; Justice, vii, 
51, 74; Ophir, vii. 46; Savage, vii, 70, 71, 75; viii, 94; Utah, 
vii [75] ; Virginia, vii, 51, 56, 74 ; viii, 93, 95 ; Yellow Jacket, iv 
[56]; vii, 46, 56,59, 64; White Pine County; Eberhart, i, 398; 
South Aurora, i, 398 ; Counties not specified ; Mount Cory, xiii, 
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69 ; Ophir Cafion, Murphy, xiii, 82 ; Tybo, xiii, 72. New Mexico : 
Dofia Afla County ; Lake Valley, x, 428 ; Lake Valley — Crescent, 
X, 429 ; Columbia, x, 429 et seq.; Hopeful, x, 431, 439 ; Kohinoor, 
X, 429 ; Lincoln, x, 429 et seq, ; Sierra Apache, x, 429 et seq. ; 
Sierra Bella, x, 429 et seq. ; Sierra Grande, x, 429 et seq. ; xiii, 68, 
69; Sierra Plata, x, 429 et seq. ; Stanton, x, 429 et seq. ; Strieby, x, 
429 et seq. ; Socorro County ; Black Range — Alaska, x, 441 ; 
Buckeye, x, 441 ; Colossal, x, 441 ; Great Master, x, 442 ; Ivan- 
hoe, X, 441, 442 ; Midnight, x, 441 ; Monte Christo^ x, 441 ; Mon- 
tezuma, X, 441 ; Surprise, x, 441 ; Tidal Wave, x, 443 ; Wild 
Horse, x, 441; Imperial, x, 426; Juniata, x, 425; Kelly, x, 426; 
Socorro, x, 424; Sophia, x, 426. Utah: Beaver County; Horn 
Silver, xi, 118; xiii, 72; Salt Lake County; Emma, iv, 35; 
Ontario, viii, 651 ; xiii [48], 66, 69, 70, 72, 73, 74, 77 [92], 107 ; 
Tooele County; Last Chance, ix, 29; Spanish, iv, 37; Washing- 
ton County ; Barbee & Walker, ix [22], 32 ; Buckeye, ix, 29 ; 
Chlorider's Chief Claim, ix [23] ; Duffin Claim, ix [23], 31 ; Emily 
Jane, ix [24]; Gad Shaft, ix, 27 ; 'Gibfried claim, ix [23], 31 ; Gis- 
born claim, ix, 30 ; Homeward-bound claim, ix [23] ; Jump-off 
Joe claim, ix, 31 ; Einner, ix, 30 ; Lunar claim, ix [23] ; McMul- 
lin claim, ix [24] ; McNally lead, ix [22] ; Michael claim, ix [23] ; 
Silverflat claim, ix [23, 24]; Silver Reef, xi, 118; xiii, 72; Stor- 
mont claim, ix [24] ; Thompson lead, ix [22] ; Toquerville claim, 
ix [23], 31 ; Vanderbilt claim, ix [23], 31 ; Counties not specified ; 
Price River, xiii, 72; Old Telegmm, xiii, 72; xv, 355. Other 
Countries : Canada : Province of Ontario (North shore of Lake 
Superior) ; Algoma, v [479] ; Angus Island, v, 485 ; Caledonia, 

V [479] ; Champion, v [475], 479 ; Cloud Bay, v, 485 ; Dog Lake, 

V [479] ; Heron Bay, v, 475 ; International, v [479] ; Jackfish 
Lake, v, 475 ; Little Pic, v, 484 ; North Shore, v [479] ; Ontario, 

V [479] ; Ontonagon, v [479] ; viii [501] ; Partridge Lake, v, 
475. Thunder Bay Company, v, 479 ; viii [228] ; Beck, v, 482 ; 
Canada First, v, 485; Port Arthur — Duncan, viii [228]; xv, 
671 ; " Seventeen K," v, 485 ; Silver Harbor, v, 482 ; Silver Islet, 
ii, 89 ; viii, 226 ; x, 295. Japan : Akita Ken— Kozaga, v, 282 : 
Ikuno, v, 286 ; Innai, v, 284; Mukoginzan, v, 284; Sado, v, 296; 
Serigano, v, 287. Mexico: Chihuahua, Parral, xiii [113]; Jesus 
Maria, xiii, 69 ; Mesquite, San Miguel, Veta Grande, x, 294 ; 
Coahuila ; Pavilion, xiii [402] ; Potrallios, xiii, 404 ; Riojas, xii 
[537], 558 ; San Gertrudis, xiii [402] ; San Juan, xiii, 402 ; San 
Pedro, xiii [402]; San Rafael, xii, 537, 560: xiii, 404; Sierra 
Mojada — Dolores, xv [553] ; Esmeralda, xv, 552 [653] ; Jesus 
Maria, xv [553] ; Parrefla, xv, 552 [553] ; Playas, xv [553, 561] ; 
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San Salvador, xv [553], 561 ; Volcan, xv [553] ; Durango, xiii, 
69 ; Zacatecas, Sombrerete, xiv [395] ; Nueva Leon ; Arroyo, xii, 
544 ; Boca Nueva, xii, 552 ; Buena Vista, xii [543, 546 J ; Doctor, 
xii [543], 544 [546] ; Guadalupe, xii [543, 546] ; Minas Viejas, 
xii [543, 546]; Montanos, xii [537], 547, 551 ; Pinitos, xii [537], 
547,550; Vallecillo, xiii, 351 ; Sinaloa; Yedras, xiii, 71 ; Sonora; 
La Dura, xiii, 96 ; Sombretillo, xiii, 69, 72. 

Silver-Mines of Caiieo, OoUifamia (Lindgben), xv [Ixxix], 717. 

Silver Monument silver-mine. Calico, Cal., xv, 723. 

Silver Mountain, Lake Superior, silver-ore, xv, 671. 

Silver-ores : Analyses of, ii, 92, 97 ; viii, 236, 238 ; xii, 43, 279. 563 ; 
xiv, 189, 288, 3*95, 396, 399 ; Assay value of, ix, 103; Assays, x, 
434,435; xii, 545,561; Classified, i, 95 ; ix, 175; Combined amal- 
gamation and concentration of, xiii, 679 ; Dressing at Claustbal, 
vi, 470 ; Dry and wet concentration, xv, 355 ; Horn -silver in sand- 
stones of Southern Utah, ix, 26-33 ; Lixiviation of, xiii, 47 ; Lix- 
iviation of, by Bussell's improved process, xv, 355. Localities : 
Arizona: Pima County; Harshaw — Hermosa, xi, 92; Yavapai 
County; Prescott, xi, 289-291. Bohemia: Pribram, ix, 422. Can- 
ada: Province of Ontario, Silver Islet, ii, 91; v, 476, 478, 482; 
viii, 226 ; North shore of Lake Superior, v, 476 ; viii, 227. Colo- 
rado: Custer County; Rosita, vii, 30; Gilpin County; xi, 30; 
Gunnison County; ix, 252-256; La Plata County; La Plata 
Mountains, xiii, 682 ; Park County ; Hall Valley, v, 561. Sud- 
8on*8 Bay Territories, xiv, 693. Idaho : Atlantic district, v, 468. 
Japan, v, 280. Maine: Hancock County ; Sullivan, vii, 350,351, 
355. Massachusetts: Essex County; Newburyport, iii, 442. Meadeo: 
XV, 542; State of Chihuahua; Batopilas, x, 298, 294, 298-300; 
Durango, San Dimas, xi, 61. Nevada : Elko County ; Railroad 
district, iii, 329; Eureka County; Eureka, i, 92, 110, 113, 380; 
vi, 345, 554 ; White Pine County, i, 122. Nevada, Utah, and Mon- 
tana, i, 92, 110. Southern New Mexico, x, 424-444. Wisconsin, viii, 
501. Losses in roasting, xii, 287 ; Manganiferous, metallurgical 
treatment, x, 435-437 ; Milling of, in Arizona, xi, 91-106 ; Tomb- 
stone district, xi, 101-106 ; In Utah and Nevada, viii, 551 ; Na- 
ture and origin of, x, 436 ; Near the coal measures, Santa Rosa 
district, Mexico, x, 271 ; Prices paid for, in Leadville and Denver, 
ix, 257 ; Roasting in Stetefeldt furnace, viii, 554 ; Separation of 
lead by caustic lime, xiii, 57; Smelting at Dudley, Colo., ii, 310; 
At Wyandotte, Mich., ii, 89 ; In Chicago, ii, 279 ; iv, 35 ; In Utah, 
Nevada, and Montana, i, 91 ; ii, 17; Solubility of, xiii, 50, 51, 52, 
55, 61, 64; Use of Frue's concentrator for dressing Silver Islet 
ores, iii, 360 ; v, 486 ; Worked by the leaching process, xii, 279. 
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Silver-plant, xy, 653. 

Silver Reef mining district, U., viii, 552, 557, 558; ix, 21, 80, 33. 

Silver Beef silver-mine, Washington County, IT., zi, 118; xiii, 72. 

Silver, Researches on the amalgamation of gold and, xii, 379. 

Silver-Sandstone District of Utah (Rolker), ix [5], 21. 

Silver-sandstones in the Ural Mountains, ix, 33. 

Silver-sandstones of Southern Utah and Russia, Presence of lignite 
and charcoal in, xi, 117, 120. 

Silver-smelting : Collection of flue-dust, xi, 194, 379 ; In Utah, xi, 
56. 

Silver Smelting-works, Wyandotte, Mich., viii, 72. 

Silver Spring silver-mine, Montana, xiii, 72. 

Silver-veins: About Prescott, Ariz., xi, 289, 290; In Frisco dis- 
trict, Utah, xi, 118 ; In Gilpin County, Colo., xi, 29-32. 

Silver Wave silver-mine, Leadville, Colo., xiv, 283, 287. 

Silver Wing gold- and silver-mine, Bums's Gulch, San Juan County, 
Colo., xi [170]. 

Silverflat claim. Southern Utah, ix [23, 24]. 

Silverton, San Juan County, Colo., xi [170], 173 ; Geology and to- 
pography of country around, xi, 168-191 ; Gold- and silver-ores of, 
xi, 168 ; Shipment of ores from, xi, 168. 

Simonson's coal-mine, Knox County, Ind., iii, 35, 37. 

Simple Apparatus for Testing the Comparative Strength of Explosives 
(Whinery), xiv [12], 75. 

Sinaite, xi, 359, 369. 

Singer, Nimick & Co., Cast-steel made in Pittsburgh by, in 1853, 
viii, 18. 

Sink Hole mica vein, N. C, viii, 460. 

Sinking Creek iron-mines, Giles County, Va., v, 90. 

Sinking Springs, Adams County, O., fossil-ores, xii [140]. 

Sinking Valley, Pa., brown hematites, xii [137]. 

Sioux City gold- and silver-mine, Bums's Gulch, San Juan County, 
Colo., xi [170]. 

Sipe's coal-mine, Somerset County, Pa., xii, 485, 486. 

Siphon or automatic tap for lead furnaces, i, 108; ii, 22; iv, 48. 

Sizing drums at Clausthal, vi, 480. 

Skagit River, W. T., coking coal, xv, 709. 

Shetck of Early Anthracite Furnaces (Pirmstone), iii [10], 152. 

Sketches of the Mining District at Sullivan^ Maine (P^empton), vii [234]. 
349. 

Skidmore coal-bed, Pottsville basin. Pa., xi, 141 et seq. 

Skip at Lake Superior copper-mines, vi, 295. 

Slabs made in American bloomary process, viii, 541. 
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Slade, F. J., First to make high-phosphorus open-hearth steel, iii, 132; 
Remarks in discussion of Mr. Coxe's paper on the Wheeler Process 
of combining Iron and Steel in the Head of a Rail, vii, 80. 

Slag (see also Copper-slags, Cinder) : Analyses of, ii, 19, 84, 96, 98 ; 
i V, 52 ; V, 319-327, 572 ; viii, 533 ; ix, 74, 83, 264 ; x v, 69, 64, 72, 612 ; 
Bessemer slags, ix, 261-266 ; Bricks from, ii, 85 ; Devitrification, 
i, 208; Effect on properties of wrought-iron, vi, 111,117; From 
lead shaft-furnaces, high percentages of lime in, xi, 56 ; From sil- 
ver-lead smelting, i, 97 ; ii, 19 ; iv, 52; From silver-refining, ii, 98 ; 
From smelting silver-copper ore in reverberatory furnaces in Mon- 
tana, xi, 59 ; From smelting Silver Islet ores, ii, 96; From smelting 
titaniferous iron-ores in England, xi, 161; Granulating, i, 211; ii, 
82 ; In copper-smelting at Ore Knob, North Carolina, x, 38, 39, 45, 
47 ; In Edgar Thomson furnace, viii, 350, 351 ; In pig-iron, possible 
method of determining, viii, 514; In Siemens direct process, viii, 
322; Iron blast-furnace, analysis of, i, 146; ii, 84; iv, 375; ix, 74, 
80, 83 ; L^rmann front, iv, 102 ; viii, 39 ; Made into furnace-wool, 
by blast, i, 214 ; iv, 15 ; Method of calculating composition, i, 154 ; 
V, 568 ; Produced in washing phosphoric pig, viii^ 158 ; Relation of 
silica to alumina, ix, 17-21 ; Relation of silica to grade of pig-iron, 
i, 148; Removal of, from blast-furnace, xv, 685; Subdividing, ii, 
81 ; Uses for pig-beds, ballasting, concrete, bricks, stone, glass- 
making, paving-stones, fertilizers, etc., i, 211-215; ii, 83-88; 
Utilization of sensible heat in, i, 211; Varieties of, i, 145. 

Slag- and Matte-pot^ Sectional (Terhune), xv [Ixv], 92. 

Slag-densities in smelting, use of determining, viii, 71. 

Slag-pots at Ore Knob, North Carolina, x, 39. 

Slag-v^ool, presence of calcium sulphide injurious, xi, 61. 

Slate, Analyses of, vi, 190, 191. 

Slate-deposits of the Southern States, workable for gold by the hy- 
draulic process, ix, 399. 

Slate furnace, Bath County, Ky., fossil-ores, xii [140]. 

Slate- or splint-coal, properties, vi, 431, 432. 

Slates and shales : In Mesozoic formation in Virginia, vi, 242, 253, 
254, 255'; Of Eureka district, Nevada, vi, 360, 372, 555. 

Slatington, Pa., contortions of the lower Silurian roofing slates, ix, 
408. 

Sleepers : Iron and steel sleepers, ix, 369 ; Placed nearer together to 
compensate for heavier locomotives, ix, 579 ; Spacing, ix, 368, 369, 
533. 

Sliding and rolling friction, ix, 348. 

Sligo furnace, Missouri, xiv [929]. 

Sligo Iron Works, preparation of thin sheets of iron, vii, 91. 

Sligo rolling-mill, Pittsburgh, Pa., viii, 15. 

21 
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Slimes : Blanket used in American silver-mills, viii, 551 ; Concentra- 
tion at Przibram, ix, 440, 450 ; Dressing of, by the Prue concen- 
trator, iii, 357 ; v, 486 ; Dressing of copper-slimes, xii, 64 ; From 
milling silver standstones of Utah, ix, 32 ; From stamp-mills, ix, 
95-99; In Lake Superior copper-dressing, treatment, viii, 419, 
439. 

Slimes and sands: Hydraulic separator' for copper sands, xi, 281 ; In 
milling, xi, 34 ; The Linkenbach buddle, xi, 475. 

Slime-^vashing machine, Hooper's, viii, 152. 

Slippery Bock oil-pool, Beaver district, Pa., xiv, 424, 431. 

Slocum's coal-mine. East Pike Run Township, Washington County, 
Pa., viii, 75. 

Slope coal-bed, Nanticoke basin. Pa., xi, 149, 150. 

Sloss Furnace Company, Birmingham, Ala., iron-ores, xv, 189, 736, 
739. 

Small, George W., Notes on the Stamp-Mills and Chtorination- Works 
of the Plymouth Consolidated Oold-Mining Company y Amador County ^ 
. Cal.y XV [Ixiii], 305. 

Smartsville gold district, Cal., tunnels for hydraulic mining, vi, 42. 

Smartsville gold-mine. Sucker Flat, Yuba County, Cal., vi, 95. 

Smelting (see the metals). 

Smelting-Notes from Chihrmhua, Mexico (Austin), xii [179], 185. 

Smelting of Argentiferous Lead- Ores in Nevada, Utah and Montana (Ray- 
mond, Hahn, Filers), i [14], 91. 

Smelting- works : Arizona : Yavapai County ; Black Range district, 
Verde, xv, 72, 73. California: Ingo County; Cerro Gordo, iii, 
104; Cerro Gordo, Belshaw & Judson, i, 387, 393; Swansea, Owen's 
Lake Silver Mining and Smelting Company, i, 389, 393. Colorado : 
Arapahoe County; Argo, Boston & Colorado, ix, 257 ; x [436]; 
xii [40] ; xiii, 86 ; Denver, Grant, xv [52] ; Gilpin County ; Black 
Hawk — Boston and Colorado Company, i, 320; iii, 313 ; iv, 276; 
Jefferson County ; Golden, iv, 301 ; Lake County ; Leadville, x 
[436] ; Harrison Reduction Works, ix, 257 ; Park County, Hall 
Valley, v, 560 ; Pueblo County ; Pueblo, Mather & Geist, x [436] ; 
Dudley, Mount Lincoln, ii, 310. Illinois: Cook County, Chicago 
Silver Smelting and Refining Company, ii, 279, 280, 284, 287 ; 
Chicago, Swansea, iv, 35. J^higan: Wayne County, Wyandotte, 
ii, 89 ; viii, 247, 249. Montana : Beaver Head County ; Argenta, i, 
128 ; Bohm & Co., i, 128, 129, 131 ; Saint Louis Company, 
i, 128; Stapleton's, i, 128, 130. Nebraska: Douglas County; 
Omaha, X [436]. Nevada: Eureka County: Eureka, iii, 103; Eu- 
reka Consolidated Company, i, 104, 112, 380, 393; viii, 73; Jack- 
son & Roslin, i, 104; Ogden, Dunne & Co., i, 100 ; Phoenix Com- 
pany, i, 106, 121 ; Richmond Consolidated Company, i, 105, 107, 
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Smelting- v^orks — Continued. 

120, 383, 393; iii, 308; White Pine, i, 122, 124. New Jersey: 
Hudson County ; Orford Copper and Sulphur Company, xiii, 216. 
New York: Queens County; Laurel Hill, xiii, 125, 216. Utah: Salt 
Lake County ; .Bingham Canyon, Bristol & Dagget, i, 125, 385, 
393 ; Flagstaff, iii, 100 ; Last Chance, iii, 100; Wahsatch, iii, 100; 
Bingham Canyon, Winnamuck, ii, 17 ; iii, 100; Little Cottonwood 
Canyon, Buel & Bateman, i, 127 ; Salt Lake City, Easton's, i, 99; 
Sandy Station, Saturn, i, 385, 393 ; Tooele County, Stockton, i, 104 ; 
Stockton, Waterman, iii [308], 309; Utah County; American 
Fork, i, 128 ; American Fork Canyon, Sultana, i, 384, 393 ; Ger- 
mania, viii, 73. Virginia : Pulaski County ; Martin's Station, viii, 
341. Other Countries: Bohemia: Pribram, ix, 453. France: 
D^partement du Gard, La Pise, i, 390, 393. Oermany : Altenau, i, 
391, 393 ; Clausthal, i, 391, 393 ; Lautenthal, i, 391, 393 ; Saxony, 
Freiberg, xiv [579] ; Halsbrtickner, i, 392, 393 ; v [440] ; Freiberg, 
Muldener, i, 392, 393 ; v [440]. Mexico : Nueva Leon, Guada- 
lupe, xii, 541. Wales: Swansea, Vivian's, xiii [86], 87. 

Smethport gas-sand, McKean County, Pa., xv, 519. 

Smethport oil-well, McKean County, Pa., vii, 322, 325 ; xiv, 427. 

Smith & Parmelee stamp-mill, Gilpin County, Colorado, i, 41. 

Smith, David, Chief Engineer U. S. Navy, work on tool steels of the 
S. S. Test Board, vii, 264. 

Smith, E. A. : Contribution of Claiborne shells, ix, 287 ; On the 
geology of Alabama coal-fields, xi, 236 et seq. 

Smith, Professor J. Lawrence: Chemical examination of the syenitic 
granite of the New York obelisk, xi, 365 ; Paper on gas-wells of 
Pennsylvania, xiii [543] ; Remarks on Corundum and Associated 
Minerals, vii, 87 ; On What Steel is, iv, 338. 

Smith, J. T. : Comparison of iron and steel rails, ix, 597 ; Investiga- 
tions on the wear of steel rails, vii, 203 ; Suggestion of the register- 
ing punch, ix, 357. 

Smith, Mayor William B., address of welcome at Philadelphia meet- 
ing, xiii [287]. 

Smith, General William Sooy, work on beams of the United States 
Test Board, vii, 264. 

Smith's Ferry oil-pool, Beaver district. Pa., xiv, 424, 431. 

Smithsonian Institution : Transfer of the collections of the Institute, 
vii, 229 ; x, 243. 

Smithsonite, in the Bassick mine, Colorado, xi [114]. 

Smithville iron-mine, Chaffee County, Colo., xiv, 271. 

Smock, Prof. John C, Oeohgico- Geographical Distribution of the Iron" 
Ores of the Eastern United States, xii [11], 130; Mining Clay, iii 
[12], 211; The Fire- Clays and associated Plastic Clays, Kaolins, 
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Smock, Prop. John C. — Continued, 

Feldspars and Mre-Sanda of New Jersey , vi [20], 177 ; The Mag- 
netic Iron- Ores of New Jersey ^ their Geographical Distribution and 
Geological Occurrence, ii [13], 314 ; The Use of the Magnetic Needle 
in Searching for Magnetic Iron- Ore, iv [25], 353 ; Valuation of Iron- 
Mines in New York and New Jersey, x [241], 288. 

Smoke, Prevention of, in the Plannery boiler-setting, x, 212-219. 

Smoky Valley, Eureka district, Nev., vi, 352. 

Smuggler silver-mine, Leadville, Colo., xiv [188], 283 ; Analysis of 
tellurium minerals, vi, 507. 

Smullen coal-mine. Clarion County, Pa., xiv, 29. 

Smyser iron-mine, Dillsburg, York County, Pa., v [141], 143. 

Smyth County, Va. : Barytes, v, 87 ; Coal, viii, 343 ; xv, 121 ; Iron- 
ores, viii, 338, 340 ; xii [138] ; Lead and zinc ores, viii [340]. 

Snake Creek Gap iron-mines, Gordon County, Ga., xv, 179. 

Snake River mining region : Use of Peck's machine gold-pans, viii, 
148. 

Snelus's experiments in Bessemer practice, i, 86, 90; In dephosphor- 
izing iron, viii [5]. 

Snov^-shoe coal-mine. Pa., ix [251]. 

Sno'w slides in San Juan County, Colo., xi, 183. 

Snyder County, Pa., fossil-ores, xii [140]. 

Soaking- pit, Description of, xiii, 119. 

Soapstone : In Hudson's Bay territories, xiv, 695 ; Occurrence in 
the Southern States, analysis, fire-test> used by the Indians for 
utensils, x, 318-321 ; On the west flank of the Blue Ridge in 
North Carolina, vii, 83. 

Society of Gaslighting : Pamphlet on the waste of energy in the pro- 
duction of water-gas, viii, 296. 

Socorro County, N. M., mineral region and silver-mines, x, 424. 

Soda : Efiect on pig-iron at a red heat, vii, 146 ; Hyposulphite of, as 
a reagent, xii, 41 ; Manufacture at Syracuse, N. Y., xiii [371, 376] ; 
Manufacture by the ammonia-soda process, vii, 294 ; xiii, 371. 

Soda-ash : Process for production of, xiii, 545. 

Soddy , Hamilton County, Tenn. : Coal, xiv [294] ; Iron-ores, xv, 186. 

Soft steel (see also Hardness of steel) : A misnomer, ix, 583 ; Best for 
bridge construction, ix, 380-385 ; Compared with hard steel for 
wear (see Hard rails) ; Gives the slower wear with light equipment, 
ix, 530 ; Limit of softness, ix, 345-347 ; Soft steel better than hard 
if hard steel is obtained by phosphorus, silicon and manganese, ix, 
549 ; Soft steel made by the basic process, ix, 598. 

Soft Steel for Boiler-Plates (Hunt), xiv [594], 826. 

Soho furnace, Pittsburgh, Pa. : vii, 44 ; viii, 14 ; ix, 494 ; xiv, 658 ; 
Economy of working, ix, 494 ; Form of, viii, 14. 
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Soho works, Pittsburgh, Pa., ix [730]. 

Solubility of silver chloride in different chlorides, ii, 99. 

Solution of Pig-Iron and Steel for the Determination of Phosphorus 
(Muhlenberg and Drown), x [5], 85. 

Solution-theory of ore-deposition, xv, 127. 

Solvay process for producing soda-ash, xiii [371, 545]. 

Sombrerete silver-mines, Zacatecas, Mexico, xiv [395]. 

Sombretillo silver-mine, Sonora, Mexico, xiii, 69, 72. 

Some Canadian Iron- Ores (Dewey), xii [178], 192. 

Some Chinese Coals (Randolph), xv [Ixiii], 110. 

Some Curious Phenomena Observed in Making a Test of a Piece of Besse- 
mer Steel (Kent), viii [3], 81. 

Some Experiments in Coking Coals under Pressure (Cox), iii [6], 34. 

Some Notes and Tests of an Open-Hearth Steel- Charge made for Boiler- 
plate (Hunt), xii [176], 311. 

Som^ Points in the Treatment of Lead- Ores in Missouri (Williams), v, 
314. 

Some Pressing Needs of our Iron and Steel Manufacture (Holley), iv, 
[9], 77. 

Soms Researches on tJie Amalgamation of Oold and Silver (Egleston), 
xii [175], 379. 

Som^ Things (hat Influence the Production of Carbonic Add in the Blast 
Furnace (Himrod), v [17], 197. 

Som^ Thin Sections of the Lower Paleozoic and Mesozoie Rocks of Penn- 
sylvania (Prazer), iii [19], 327. 

Somerset County, Pa. : Coal,' vi, 446 ; x, 152, 153, 159, 161 ; Car- 
bonate iron-ore, xii [141]. 

Somerset iron-mine. Conn., xii [134]. 

Songer coal-mine. Clarion County, Pa., xiv, 30. 

Sonoma County, Cal., quicksilver-ores, iii, 273, 290. 

Sonora, Mex., copper-ores, xv, 76. 

Sophia location, Magdalena Mountains, N. M., x, 426. 

Sorby, Dr. H. C, microscopic investigations of the structures of iron 
and steel, xi, 263-268. 

Sorting and picking rocks at Lake Superior copper-mines, vi, 294; 
(Tost at Allouez mine, vi, 299. 

Sorting of ores : At Pribram, Bohemia, ix, 426, 446 ; In the assay 
spitzlutte, ix, 318. 

Soulsby stamp-mill, Tuolumne County, Cal., i, 46. 

Source and Behavior of Fire- Oas in the Johnstown Mines (Fulton), xiii 
[596], 772. 

Souris River, Manitoba, Lignite on, xiv, 695. 

South Africa, Diamond fields of, ii, 143 ; xv, 392. 

South Amboy, N. J., fire-clay, vi, 184. 
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South Aurora silver-mine, White Pine district, Nev., i, 398. 

South Boston Iron Works, Mass., vii [257]. 

South Carolina : Catalogue of official geological reports, vii, 519. 

South Chicago, Bessemer practice at, zii, 264. 

South Dover hematite ore-mine, Dutchess County, N. Y., v, 220. 

South Fork coal-mine, Pa., xii, 491. 

South Iron Hill, Leadville, Colo., Sulphide deposits of, xiv, ISl. 

South Jackson iron-mine. Lake Superior, Visit to, ix [3]. 

South Mountain, Pa. : Copper, vii, 331 ; xii, 85 ; Geology, vii, 331- 
339; xi, 202-204; xiv, 449; Iron-ores, i, 136; xii [133]; Its re- 
lation to the geology of South Wales, xi, 480, 481, 484, 486, 495, 
496. 

South Pittsburgh, Tenn. : Furnaces, xv [742] ; Iron-ores, xv, 187 ; 
Visit to, vii, 3 ; Visit to Tennessee Coal and Iron Company's fur- 
naces, xiv, 15. 

South Pueblo, Colo., Excursion to, xi, 19. 

South Saskatchewan River, Can., Petroleum on, xiv, 696. 

South Staffordshire steel-works, Eng., xiv, 464. 

South Wales, Geology of, compared with the Appalachian range, xi, 
479 ; Iron district, iii, 365. 

South Yuba Canal, Cal., vi, 59, 61, 76. 

Southampton, Mass., silver-lead-deposits, v, 169. 

Southeastern Missouri Lead-District (Broadhead), v [10], 100. 

Southeast Leviathan mine, Sierra Mojada, Colo., vii, 26. 

Southern coal-field of Pennsylvania, xi, 154, 158 ; Accidents in, x, 
71-75. 

Southern gold-mining region ; Climate, labor, provisions, railroads, 
etc., ix, 402 ; The auriferous slates, ix, 399. 

Southern Limit of the Last Oladal Drift cusross New Jersey and the Adja- 
cent part of New York and Pennsylvania (Cook), vi [9], 467. 

Southern Missouri, Note on zinc deposits of, viii, 165. 

Southern Soapstones^ Kaolin, and Fire- Clays and their Uses (Mell), x 
[241], 318. 

Southern States Coal, Iron and Land Company's furnace at South 
Pittsburgh, Tenn., Visit to, vii, 3. 

Southern Utah, the silver sandstone district, ix, 21. 

Southside coal-mine, Westmoreland County, Pa., viii, 75. 

South wark Foundry, Philadelphia, i [69]. 

Southv^estern Colorado, mining region, ix, 650. 

Southv^estern Pennsylvania, mineral deposits, iii, 399. 

Southwest Virginia, mineral wealth, v, 81 ; viii, 338. 

South'west Virginia Improvement Company, Tazewell County, Va., 
xiii, 237 ; Visit to mines and coke-ovens of, xii, 13. 

Southv^est zinc-mine, Mine Hill, Sussex County, N. J., v, 581. 
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Soxxnan coal-mine, Pa., xiii, 332. 

Spain : Geographical distribution of iron-ores, iii, 372 ; Importation 

of magnetite and hematite from, iii, 367; Sulphur deposits, ii 

[129]. 
Spang, Chalfant & Co. : Natural gas used in puddling, viii, 25; Visit 

to rolling- and pipe-mill of, viii, 8. 
Spang Steel and Iron Company, Pittsburgh, Pa., xiv, 926. 
Spanish gold-mine. El Dorado County, Cal., vi, 94. 
Spanish iron-ore, Analysis of, x, 2dl. 

Spanish silver-lead mine, Bingham Canyon, Utah, i, 126, 127 ; iv, 37. 
Spanish pyrites. Metallurgical treatment of, x, 15. 
Spar Island, Lake Superior, silver-ores, v [475]. 
Sparks & Smith stamp-mill, Butte County, Cal., i, 48. 
Spartanburg County, S. C, magnetic iron-ores, xii [135]. 
Spathic iron-ores : At Gay Head, Mass., iv, 112 ; In the United States, 

iii, 380. 
SpcUhie Iron- Ores of the Hudson River (Raymond), iv [23], 439. 
Specht coal-mine, Somerset County, Pa., xii, 475, 481. 
Spe.cific gravity : Of lead, no indication of purity, v, 618 ; Of mate- 
rials associated with gold, viii, 148 ; Of slags in silver smelting, 

viii, 71. 
Specific Oravity of Certain Leads (Williams), v [49], 615. 
Specific gravity of gases, xi, 308. 

Specific Gravity of Low- Carbon Steel (Garrison), xv [Ixv], 90. 
Specific Gravity of Low- Carbon Steels (Miller), xiv [320], 583. 
Specific heat of gases, xi, 308, 470. 
Specifications for rails : Dudley's, vii, 201 ; ix, 356 ; In America, ix, 

215 ; In England, ix, 212 ; In Europe, ix, 194; In France, iii, 44; 

In Germany, ix, 213, 241-247. 
Specifications for Testing Iron and Steel (Roberts), x, 399. 
Spectacle Lake iron-mine. North Crosby, Can., xii, 197. 
Spectroscope, use of in Bessemer process, i, 85 ; ii, 302. 
Specular iron-ores (see Iron-ores) : Of Alabama, xi, 239 ; Of Lake 

Superior, xi, 215, 216; Of Middle James River, xi, 201-214; Of 

the Huronian period, xii, 134, 161. 
Speed and effectiveness of stamps. Relation between, i, 40 ; ix, 84-99. 
Speed^vell furnace, Va., xii [23]. 
Speedwell iron-mine. Cripple Creek, Va., xii [28], 37. 
Speise, Estimation of copper in, ix, 316. 
Spelter (see Zinc) : Analyses of different brands, iii, 130. 
Spence Automatic Desulphurizing Furnace (Adams), xiii [295], 345. 
Spencer County, Ind., Coal in, i, 228. 
Sperm oil for lubrication, vii, 128, 131, 137. 
Sphalerite in San Juan County, Colo., xi, 189, 190. 
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Sphinx, Egyptian, made of nummulitic liniestoDe, zi, 363. 

Sphoerites in Mesozoic formation in Virginia, vi, 265. 

Spiegel : Analyses of, xii, 313, 514, 517, 518 ; Comparison of methods 
of determining manganese in, xi, 323-329 ; Determination of man- 
ganese in, xii, 295, 514. 

Spiegeleisen : Analyses of, iii, 423, 424, 425 ; vi, 193 ; Annealing, iii, 
422; Decarburization of, iii, 422; Estimation of manganese in, ix, 
397 (see Ferromanganese) ; Extra- manganiferous, iii, 424 ; Manu- 
facture in Prance, vi, 192, 452 ; In Sweden, vi, 451 ; In Austria, vi, 
451 ; In the United States, iv, 218 ; Melting for Bessemer process, 
vi, 194. 

Spilsbury, E. Gybbon, A New Air- Compressor, viii [135], 269; Ex- 
periments tVi MaUing Iron Sulphides^ xv [Ixxix], 767 ; Oold-Mining 
in South Carolina, xii [10], 99 ; On Rock- Drilling Machinery, iii 
[6], 144; The Iron- Ore Deposits of the James River, Va,, viii [285]. 

Spinel in chrysolite beds in the Blue Ridge in North Carolina, vii 
[86]. 

Spitzkasten, ix, 431, 434^ 437, 439, 450; For dressing slimes at 
Deloro, Can., xi^ 193. 

Spitzlutte, vi, 483: ix, 318, 437, 439. 

Splint coal : Of the Kanawha Valley, West Virginia, x, 81 ; Proper- 
ties, vi, 431, 432. 

Splitrock iron-mine, N. J., ii [316]. 

Splitting air, effect on ventilation of mines, v, 159. 

Spohn coal-bed, Pottsville basin. Pa., xi, 140. 

Sponge gold. Experiments with, ix, 639. 

Sponge iron: Blair's process, ii, 175; Carburizing, ii, 193 ; Eustis's 
process, ix, 274; Use in open-hearth furnace, ii, 192, 199. 

Spontaneous combustion of coal, iv, 60; viii, 211, 212, 217. 

Sprague coal-mine, Jefferson County, Pa., xiv, 28. 

Spring Hill coal-mines, Cumberland County, N. S., xiv, 317 ; Visit to, 
xiv [323]. 

Spring Valley, Eureka district, Nev., vi [352]. 

Spring Valley Gravel Mining Claim, Cherokee, Butte County, Cal., 
i, 371. 

Spring Valley Water Company, Cal., vi, 69, 70, 77. 

Springer, Dr. Alfred, The Torsion Balance, xii [450], 569. 

Springfield, Va., Mesozoic deposits, vi, 230. 

Springfield Iron Company, 111. : Steel-melting furnace, ix, 49, 51 ; 
Washing phosphoric pig-iron, ix, 297. 

Springs of water: Locating with the divining-rod, xi, 411 et seq.; 
Natural indications of subterranean waters, xi, 443, 444. 

Springville iron-mine, Pictou County, N. S., xiv, 59, 60. 

Spuyten Duyvil Rail-mill, N. Y., v [206]. 
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Squabble Hole hematite ore-mine, Dutchess County, N. Y., v, 220. 

Square mining locations in Eureka districts, Ney., vi, 349. 

Squa^v Creek, Ariz., gold-mines and placers, xi [291]. 

Squier iron-mine, New River, Va., xii [28, 30, 31]. 

Staab coal-mine, Spencer County, Ind., i, 228. 

Stack iron-mines, Allegheny County, Va., xiv [79]. 

Stadtler's coal-mine, Allegheny Mountains, Pa., xii, 476. 

Stafford, C. E. : Remarks on steel rails, vii, 384, 572; On the Pernot 
Furnace, vii, 254. 

Staffordshire, Eng., Coal and Iron Fields of, viii, 333. 

Staffordshire Gubbins, Eng., iron-ores, ix, 18. 

Stahlberg, Musen, Germany, iron-ores, iii, 371. 

Stairs in Lake Superior copper-mines, vi, 294. 

Stallsmith coal, Hocking Valley, O., ii, 274, 277. 

Stamp batteries (see Mills and Milling). 

Stamp-battery of the Massachusetts Institute of Technology, viii, 
363. 

Stamp-Mills (see Mills and Milling), i, 41, 42, 45, 46 et seq. ; v, 178 ; 
Atmospheric, ii, 211 ; v, 587; ix, 90, 94, 99; Australian and 
Brazilian compared with American, i, 49; Ball's, ii, 208 ; v, 587: 
ix, 90, 93, 99 ; Compared with arrastre for efficiency, ix, 649, 650 ; 
Relation between speed and effectiveness, i, 40 ; ix, 84. 

Stamp-Mills and Chlorination- Works of the Plymouth Consolidated Oold- 
Mining Company, Amador County, California (Small), xv [Ixiii], 
305. 

Stamp-Mills of Lake Superior (Blandy), ii [13], 208. 

Stamp-mills of the United States (Copper), Michigan: Lake Superior, 
ii, 208; vi, 303, 305; ix, 4, 90-99; AUouez, v, 587, 588 et seq.; 
viii, 410 et seq,; Central Company, ii, 211 ; v, 587, Osceola, v, 586 ; 
viii, 410 et seq,, Petherick, ii, 214, Phoenix, v, 587; viii, 431 ; ix, 
84, 94, Portage Lake — Atlantic, v, 586 et seq,; vi, 298, Franklin, 
V, 587, 599 ; viii, 410, 434, 438 et seq,, Pewabic, v, 587, 590, Quincy 
Company, ii, 210; v, 586, 587, 603; vi, 300; viii, 410 et seq,, 
Torch Lake — Calumet and Hecla, v, 586; viii, 410 et seq,; xii [64, 
65, 68]. (Gold): Arizona: Pima County; Harshaw, xi, 92-101, 
321. California: Amador County; Badger, i, 46, Eureka, i, 46, 
Keystone, i, 46, Lincoln, i, 46, Mahony, i, 46, Rose, i, 46, Sutter 
Creek district, i, 46 ; Butte County ; Cambria, i, 48, Nisbet, i, 48, 
Oregon Gulch, i, 48, Sparks & Smith, i, 48; Eldorado County; 
Confidence, i, 47, Crystal, i, 47, Harmon, i, 47, Independence, i,47, 
Pacific, i, 47, Reed, i, 47, Star, i, 47, Stillwagon, i, 47 ; Inyo County ; 
Lone Pine, i, 45 ; Nevada County ; Allison Ranch, i, 47, Colfax 
district, i, 47, Empire, i, 47, Eureka, i, 47, Grass Valley, xi, 40-42, 
51, 54, Idaho, i, 47, Pittsburgh, i, 47, North Star, i, 47 ; Placer 
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County; Green Emigrant, i, 47, Live Oak, i, 47, Pioneer, i, 47, 
Rising Sun, i, 47 ; Plumas County ; Batcheldei's, i, 48, Bullfrog, i, 
48, Caledonia, i, 48, Crescent, i, 48, Dixie, i, 48, Eureka, i, 48, 
Indian Valley, i, 48, Judkins & Kellogg, i, 48, Lone Star, i, 48, 
Mammoth, i, 48, McClelland, i, 48, New York,i, 48, Pennsylvania, 
i, 48, Whitney, i, 48, Woodward & Co., i, 48; Shasta County; 
Highland, i, 48, Honeycomb, i, 48, Jollie, i, 48, Mammoth, i, 48, 
Peck's, i, 48, Potosi, i, 48, Washington, i, 48; Sierra County; 
Alaska, i, 47, Brush Creek, i, 47, Docile, i, 47, Independence, i, 47 ; 
Tuolumne County; App, i,.46, Bonita, i, 46, Burns & Co., i, 46, 
Clio, i, 46, Consuelo, i, 46, Eagle, i, 46, Gilson, i, 46, Golden 
Rule, i, 46, Grizzly, i, 46, Hazel Dell, i, 46, Heslep, i, 46, Hunter, 
i, 46, Knox & Co., i, 46, Monitor, i, 46, Mooney & Co., i, 46, 
Musser, i. 46, Nonpareil, i, 46, Oliver & Harris, i, 46, Patter- 
son, i, 46, Rattlesnake, i, 46, Rawhide, i, 46, Reist, i, 46, Sell & 
Martin, i, 46, Shanghai, i, 46, Soulsby, i, 46, Starr King, i, 46, 
Trio, i, 46 ; Yuba County ; Donnebroge, i, 48 ; Pennsylvania, i, 
48 ; Rattlesnake, i, 48 ; Scabby Hill, i, 48 ; Sweet Vengeance, i, 
48. Colorado: Gilpin County; Bates, i, 41, 42; Beloit, i, 41; 
Black Hawk, i, 41, 42, 45; Briggs, ix, 97 ; Blue, i, 41 ; Bobtail, 
ix, 97; xi, 40-42, 48, 49-51, 54; Carondelet, i, 41; Chicago, i, 
41 ; Delaware, i, 41 ; Eureka, i, 41 ; First National, i, 41 ; Gilpin 
Company, i, 41; Gleason & Company, i, 41; Gregory No. 1, i, 
41, 45 ; Holbrook's, i, 41 ; Holman, i,41 ; Hurd*s, i, 41 : Lincoln, 
i, 41 ; Miley & Abbe's, i, 41 ; Montana, i, 41 ; Narragansett, i, 41 ; 
Nesmith, i, 41 ; Ophir, i, 41 ; Pacific National, i, 41 ; Perrin, i, 41 ; 
Polar Star, i, 41 ; Quartz Hill, i, 41 ; Sensenderfer, i, 41 ; Smith & 
Parmelee, i, 41 ; Star, i, 41 ; Trust, i, 41 ; University, i, 41 ; Whit- 
comb's, i, 41; Winnebago, i, 41. Dakota: Lawrence County; 
Dead wood Gulch — Father de Smet, x, 89. South Carolina : Lan- 
caster County; Haile, xiv, 506. Wyoming: Sweetwater County; 
Hermit Hill, i, 49. (Silver): Arizona: xi, 91-106; Cochise County ; 
Tombstone — Boston, x, 335 ; Corbin, x, 335 ; Pinal County ; Silver 
King, xiii, 96 [113] ; Yavapai County ; Black Warrior, xiii, 67, 68. 
California: Alpine County; Advance, xiii, 113; Mono County; 
Bodee, Noonday, xi, 321 ; San Bernardino County ; Calico — Bar- 
ber, Garfield, Daggett, Oro Grande, xv, 731. Lower California : 
Triunfo, xii [43]; xiii [113]. Colorado: Boulder County; Cari- 
bou, ii, 295 ; Nederland, iv, 227 ; Clear Creek County ; George- 
town — Stewart's, iv, 280. Idaho : Custer County ; Custer, xiii, 67, 
68, 69, 72, 75, 90 ; Owyhee County ; Ellmore, xi, 322 ; Jones & 
Adams, xi, 322; Silver City, ii, 159. Montana: Silver Bow 
County; Butte — Alice, xiii, 67, 82 [91]; Lexington, xii [43]; 
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xiii, 67, 90, 111. 117; xiv [343]. Nevada: Eureka County; 
Geddes— Bertrand, xii. 43 ; xiii, 66, 67, 69, 75 [113], 114; xiv, 
497 etseq,; Lander County ; Au8tin — Mettacone, ix, 95; Galena, 
xiv, 501 ; Manhattan, xiii, 67, 68, 69, 74, 116; Mt. Corey, xiii, 
57, 114 ; xiv, 497 etseq. ; Morgan, xi, 322 ; Lincoln County ; Pioche, 
ix, 30 ; Raymond and £]y, xiii, 68; Lyon County ; Dayton — Lyon, 
xiv, 731 ; Nye County ; Belmont, xiii, 68 ; Murphy, xiii [82] ; Storey 
County ; Brunswick, xi, 322 ; Mariposa, xi, 322 ; Scorpion, xi, 322 ; 
Trench, xi, 322; Virginia City— California, viii, 559; xi, 322; 
Omega, xiv, 756 ; Washoe County ; Auburn, xiii, 82. New Mexico : 
Dona Afia County ; Lake Valley — Sierra, x, 437 ; Sierra Grande, 
xi, 321 ; xiii, 68 ; Socorro County ; Socorro, x, 425. Utah : Salt 
Lake County ; Old Telegraph, xii [43] ; xiii, 114; Summit County ; 
Marsac, xiii, 72 ; McHenry, xiii, 72 ; Ontario, viii, 551 ; xiii 
[48], 65, 73, 75, 92, 10, 116; xiv [341] ; Washington County ; Bar- 
bee & Walker, ix [30] ; Christy, ix [30] ; Leeds, ix [30] ; Pioneer, 
ix [30] ; Stormont, ix [23, 30], 32. Other Countries: Aus- 
tralia: Ararat district, Ballarat district, Castlemaine district, Clunes, 
Port Philip Co., i, 49, 50 : Gipp's Land district, Maryborough 
district, Sandhurst district, i, 49. Bohemia: Pribram, ix, 433-437, 
453 ; Adalbert, Anna, ix, 425 ; Stephanie, ix, 425 : Thinnfeld, ix, 
425 ; Morro Velho mines ; Addison, Cotesworth, Herring, Lyon, 
Powles, Susannah, i, 49. Mexico : Chihuahua ; Batopilas, x, 293 ; 
Cosihuiriachic, xiii [113] ; Durango; Parral, xiii [113]; Sinaloa; 
Las Yedras, xiii [113] ; Sonora; Alameda and Tirito, xiii [113] ; 
La Barranca, xiii [113]; La Dura, xiii, 96 [113]; Las Brou- 
zas, xiii [113] ; Prietas, xi, 97, 321 ; Promontorio, xiii [113] ; San 
Marcial, xiii [113] ; Trinidad, xiii [113]. 

Stamp-work copper from Lake Superior mines, vi, 278. 

Stamping Lake Superior copper rock, viii, 418, 429. 

Stamps and rolls, Comparison of, xiii, 114. 

Stamps of California for crushing ores, xii [42]. 

Standard coal-mine, Berlin, Somerset County, Pa., xii, 323. 

Standard Diamond Mining Company, South Africa, xv [397]. 

Standard Oil Refinery and Barrel Works, Visit to, viii [7]. 

Standard patterns (see Bail sections). 

Standard sections (see Rail sections). 

Standard tests and specifications for iron and steel, x, 403, 405, 411. 

Standard wire-gauge. Report on, vi, 500. 

Stanhope, N. J., Musconetcong Iron Companv's blast-furnaces at, i, 
315. 

Stanislaus County, Cal., placer mining, vi [29]. 

Stanislaus gold-mine, Calaveras County, Cal., i [316]. 
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Stanley, Charles A., experiments upon the amount and cost of produc- 
tion of fuel-gas by the Strong process, viii, 293-295. 

Stanton coal-mine, Wilkesbarre, Pa., ix, 514 ; xv, 706. 

Stanton silver-mine. Lake Valley, N. M., x, 429. 

Stanton, John O., a new Bessemer converter bottom, ix, 390. 

Stapleton, Va., magnetic iron-ore, xi, 205 ; xii [135]. 

Stapleton's Smelting-works, Argenta, Mont., i, 128, 130. 

Star lead -furnace, Morgan County, Mo., v, 321. 

Star stamp-mill, Eldorado County, Cal., i, 47. 

Star stamp-mill, Gilpin County, Colo., i, 41 ; Starr King stamp-mill, 
Toulumno County, Cal., i, 46; Stark County, O. : Coal, iv, 190; 
Iron-ores, iii, 380, 386 ; xii [143]. 

Starke County, Ind., coal, iii [189]. 

Stas pipette, for silver assaying, x, 493. 

Stassfurth, Germany, salt deposit, v, 551 ; vi, 136. 

Statement of Secretary and Treasurer, v, 50 ; vi, 24 ; vii, 5, 235 ; 
viii, 279 ; ix, 287 ; x, 242 ; xi, 224 ; xii, 451 ; xiii, 600 ; xiv, 599 ; 
XV [Ixxxii]. 

Statistics, Analysis of, ix, 608. 

Stauch jigging machine, ix, 448, 449. 

Staufier copper property, Carroll County, Md., ix, 34. 

Staunton, Va., meeting, May, 1881, Proceedings, x, 3 ; Papers, x, 4. 

Stausatz, vi, 479 ; ix, 434. 

Stay-battery, ix, 434. 

Stay-bolts, Broken, ii, 172. 

Stead, J. E., method of determining combined carbon in steel, xii, 309. 

Steam, Economical generation and utilization of, iv, 78. 

Steam-bath for laboratory use, x, 490. 

Steam-boiler works, Harrisburg, Pa., x, 136. 

Steam-boilers : Construction of, xiii, 719 ; Prevention of incrusta- 
tion in, xiii, 720. 

Steam-coal, vi, 432. 

Steam-distribution in cities, xii, 632. 

Steam-engine : The first wholly built in America, v, 168. 

Steam-engine indicator. Sweet's, vii, 16. 

Steam-hammer at Creusot, viii, 560. 

Steam-pipes, Various coverings for, xv, 618. 

Steam stamp-mill. Ball's (see Stamp-mills). 

Steamboat Springs, Washoe County, Nev., vii, 68, 73; viii, 331, 452; 
ix, 28. 

Stearns, I. A., remarks on Alabama coal and iron, ii, 157. 

Steel (see also Bessemer steel, etc.). Analyses of: iii, 132; iv, 366; ix, 
548,549; xi, 252; xii, 313; xiii, 168, 169, 170, 171, 756, 757, 
768; xiv, 140, 141, 143, 144, 815, 932; xv, 461; Analyses of 
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Steel — Omtinued. 

bridge rods which broke in service, ix, 381 ; Annealing or temper- 
ing, xi, 255-257 ; Attainment of uniformity in Bessemer sleel, i, 
85; Bottpm-poared ingots better for soft plate steel than top- 
poared ingots, xii, 317 ; Baniishing and doctilizing, ix, 518 ; Burnt 
steel, xi, 258 ; Cause of hard centers in ingots, xiii, 684 ; Characters 
fitting it for structural uses, x, 366, 398; Chemical synthesis of, ii, 
120 ; Clapp and Griffiths process, xiii, 745, 753 ; Classification, ix, 
180 (see Nomenclature) ; Classification of Bessemer steel, iv, 164; 
Colorimetric estimation of manganese in steel, xv, 102; Colori- 
metric method of determining carbon in, xii, 303 [317] ; Crystal- 
lization on chilling, ix, 386 ; Curious phenomena observed in testing 
a piece of Bessemer steel, viii, 81 ; Detection of flaws by magnetic 
needle, ix, 388 ; Determination of carbon, sulphur, phosphorus, etc 
(see under these elements) ; Determination of copper, xi, 300 ; Of 
quality by the fracture, xiv, 792 ; Of sulphur, xii, 507 ; Of titanium, 
xiv, 763; Discussion on iron and steel considered as structural 
materials, x, 361-411 ; Ductility decreased and tenacity increased 
by chilling, xii, 317 ; Early analyses of, xiii, 18; Effect of physical 
treatment, punching and shearing, xi, 248, 251 ; Effect of repeated 
shocks, viii, 77, 78 ; x, 384, 406, 407 ; Effect of water cooling on 
soft steel, iv, 338 ; Elastic limit decreased by burnishing, ix, 525 ; 
Elastic limit increased by repeated strains, ix, 387 ; Estimation of 
manganese by the color-method, xv, 104; Estimation of manganese, 
carbon and phosphorus, xiv, 372 et seq,, 382 ; Extra-soft Bessemer 
steel, vii, 369 ; Fatigue and refreshment, viii, 398 ; For boiler and 
ship-plate, xii, 661 ; From phosphoric pig by " washing," viii, 156 ; 
Hammering and rolling of ingots compared, i, 167, 203; ii, 305; 
Hay steel, vii, 393 ; Homogeneity of open-hearth steel, xiv, 358 ; 
Importance of more reliable knowledge and tests, x, 366, 375 ; Im- 
provements in appliances for venting molten steel, vii, 13 ; Influ- 
ence of carbon, manganese, phosphorus and silicon on physical 
qualities of, xii, 665 ; Influence of temperature in steel-making on 
the behavior of the ingots in rolling, xiv, 84 ; Insufficient reduction 
a cause of defects in, xii, 316; Lengthened by magnetism, ix, 387; 
Magnetism increased by gradual addition of load, ix, 387 ; Man- 
ganese in, xiii, 233 ; Manufacture in Clapp-Griffiths converter, xiv, 
919; Manufacture in Pittsburgh, viii, 17 ; Manufacture of steel- 
castings, xiv, 118; Maximum strain allowed by the Board of 
Trade in England, x, 405; McHaffie process for making direct 
steely i, 236 ; Mechanical changes in Bessemer steel, ii, 300 ; Melting 
by electricity, x, 313; Method of hardening, xii, 316; Microscopic 
analyses of, xi, 261 ; Mitis-castings from wrought-iron or steel, xiv, 
773; Nomenclature of: Appointment of International Committee 
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Steel — Ondinued, 

on, V, 10, 311 ; Discussion of Report on, v, 355, 615; Report on, 
V, 19 ; Open -hearth, xii, 661 ; Open-hearth and basic steel more 
regular than Bessemer steel, x, 411; Open-hearth steel made from 
Siemens direct blooms, x, 280, 282, 286 ; Over-heating and under- 
heating, xi, 257 ; Overheating of steel not injurious, xiv, 794; Paper 
and discussions on nomenclature, Hollet, iv, 138 ; Prime, iv, 328 ; 
Wedding, v, 309; Metcalp, v, 355; Howe, v, 515; Parallelism 
between magnetic and other properties, ix, 385 ; Phenomena in heat- 
ing open-hearth and Bessemer, xiv, 789 ; Phosphorus and carbon in 
steel, iii, 131 ; Phosphorus in, xv, 450 ; Physical and chemical pro- 
perties of steel, xiv, 126 ; Physical and chemical tests, xii, 661 ; xiii, 
141; Physical tests of, xiii, 21, 22, 23; Polarized steel, scalded 
steel, ix, 386 ; Protection from rust by the Bower-Barff process, xi, 
329 ; Punching not allowable in structural steel, x, 405 ; Rapid 
method of determining combined carbon in open-hearth, xii, 309 ; 
Relation of carbon, manganese and silicon in steel, xi, 197-200 ; 
hardening, xi, 258; Rolling, xi, 257; Rolling ingots with the Roll- 
aid of soaking-pits, xiii, 119 ; Soft Bessemer and Martin steel for 
structural uses, iv, 95 ; Soft steel for boiler-plates, xiv, 826 ; Specific 
gravity of low-carbon steel, xiv, 583 ; xv, 90 ; Specifications for 
rivet-steel, xiv, 832; Spectrum of Bessemer flame, i, 85; ii, 302; 
Straightening, xi, 258; Strength and ductility go together, x, 405; 
Tests of, xii, 315 ; xiv, 359, 360, 361 ; Unequal cooling of ingots, 
xiv, 824 ; Upsetting, xi, 255 ; Welding, xi, 251-255 ; What is 
steel ? iv, 138 ; What steel is, iv, 328 ; Wheeler process, vii, 79, 166 ; 
ix, 297. 

Steel boiler-plates : Physical tests of, xiv, 814, 826 ; Recent failures 
of, xiv, 812 ; Specifications for, xiv, 830. 

Steel castings : List of ten American manufacturers of, xiv, 352 ; Manu- 
facture of, xiv, 118 ; Present value of, xiv, 351 ; Terrenoire process 
in Pittsburgh, ix, 297. 

Steel eye-bars : Die-forged, xi, 252-254 ; Hydraulic upsetting, xi, 255 ; 
Rolled by Kloman's method, vii, 328. 

Steel for Bridges (Cloud), x [284], 380. 

Steel-headed rails : Analysis of heads made at Qraz, i, 164 ; Manu- 
facture at Reading, Pa., vii, 79; Manufacture of Zwickau, ii, 
303. 

Steel-melting furnaces. Ports for, ix, 48. 

Steel rail mills : Capacity in the United States, ix, 580, 581 ; Produc- 
tion, ix, 296. 

Steel rails (see also Steel, Rails, Rail specifications. Tests of steel. Wear 
of steel, Hardness of steel) : American and English practice of 
rolling compared, vii, 412; Analyses, i, 164 ; iii, 91 ; vii, 178-193, 
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Steel rails — Continued. 

204, 360-362, 373, 385, 386, 391, 408, 410, 412; ix, 539, 598; 
Analyses of German rails from seven works, xi, 201 ; Bottom cast, 
vii, 395, 410; Brittleness, i, 163; vii, 196, 388, 398; Broken rails 
not so frequent as formerly, vii, 393; Carbon, effect of, i, 164; iii, 
131; vii, 194, 203-205, 363, 369, 378, 379, 381, 384, 405; ix, 356, 
571,599,608; Chromium, effect of, vii, 387 ; Cohesion, vii, 386, 
388; Cold, effect of, iii, 90; ix, 214-217, 598, 699; Cold rolling, 
vii, 412 ; Cold rolling in use, flow of metal, vii, 372, 373 ; viii, 399; 
Cold straightening, vii, 358, 368, 383 ; viii, 403 ; Compared with 
iron rails, ix, 201, 202, 217, 247, 345, 366, 531, 582, 597; Com- 
pared with iron with reference to its adaptability to bridges, ix, 380 ; 
Composition of the most durable rails, xi, 199-201 ; Compressed 
ingots for rails, vii, 409 ; Contracts made by French railway com- 
panies, iii, 47 ; Copper, effect of, vii, 387,408; Cost, ii, 303; v, 
427 ; Crushed rails, vii, 177, 394; Determination of hardness, vii, 
202, 380; Dudley's formula, xi, 200; Early Bessemer practice in 
England, vii, 378 ; Edgar Thomson practice, vii, 409 ; Effect of 
manganese on, xi, 197-201 ; Formula for rails on Pennsylvania 
Railroad, vii, 201; ix, 356; Fractures, causes of, iii, 89, 92; 
Caused by broken and flat wheels, vii, 357, 370 ; Caused by cold- 
straightening, vii, 358, 368, 383 ; Caused by fatigue, viii, 398 ; 
Caused by physical defects, vii, 358, 378; Caused by over-heat- 
ing, vii, 358, 366, 367, 370, 383 ; Hard and soft rails compared, 
vii, 202-205, 363, 392; Hardeners, vii, 195; ix, 550; Hard- 
ness, vii, 195, 202, 369, 371, 386, 388; Hot-straightening, vii, 358, 
368; Ingots compressed by steam, vii, 409; John Brown steel, 
analysis, vii, 410; Manganese, effect on steel, vii, 194, 358, 362, 
365, 381 ; ix, 608 ; Manufacture of rails, xv, 776 ; Microscopic 
structure, xv, 761 ; Pennsylvania Railroad investigations, vii, 172; 
ix, 321 ; Phosphoric steel (see Terrenoire) ; Phosphorus, effect on 
steel, vii, 194, 358, 365, 381, 385; Phosphorus units, vii, 196, 365, 
391, 397; Physical tests (see Tests); Physical tests and inspection, 
vii, 199, 366, 381 ; Physical tests should take precedence of chemi- 
cal tests, vii, 382, 407 ; Proper temperature for finishing, iii, 93 ; 
Punching, iii, 89, 91, 93 ; iv, 97 ; ix, 199, 200, 227, 358 ; x, 405 ; 
Road-bed, vii, 376, 394; Sandberg's sections, xv, 781,796,806; 
Silicon, effect on steel, vii, 194, 861, 365, 397; ix, 608; Smith, 
J. T., investigations, vii, 204, 379 ; Steam -com pressed ingots, vii, 
409; Straightening (see Hot and Cold straightening); Strain on 
rails, vii, 378, 379, 394; Sulphur, effect on steel, vii, 175,408; 
Terrenoire practice, vii, 365, 366, 379, 390, 411 ; Tests of rails, xv, 
780; Thurston's tortional testing machine, vii, 199, 201,366; Troy 
practice, vii, 359; Wear of rails, vii, 202-205, 360, 363, 364, 368, 
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Steel rails—- Continued. 

369, 379, 383, 384, 386, 388, 392, 408 ; xv, 785 ; Width of head, xv, 
787, 800 ; Williama, J. Price, investigations on the wear of rails, 
vii, 204. 

Steel rods, Analysis of, ix, 381. 

Steel rolls, Best composition for, ix, 549. 

Steel scrap, Wheeler process for rolling, ix, 297. 

Steel wire (see Wire drawing). 

Steel wires coated with copper, x, 317. 

Steel-^vorks (see Bessemer steel-works) : Clapp-Griffith steel-works, 
Crucible steel-works and Open-Hearth steel-works. Illinois : Cook 
County ; North Chicago Rolling Mill Company, i, 293 ; iv [134], 
135; V, 211; ix, 296; South Chicago — Union Iron Company, v, 
211 ; St. Clair County ; Belleville — Western Nail Company, xiv, 
922, 925; Will County; Joliet, iii [389]; v, 212; ix, 296; xv, 
347. Michigan: Wayne County; Wyandotte, v, 202, 203. Mis- 
souri : St. Louis County ; St. Louis — Vulcan, v, 214 ; x, 100 ; xv, 
347. New York : Essex County ; Port Henry, xiv [922] ; Onon- 
daga County ; Syracuse — Sanderson Bros., vii, 19 ; Rensselaer 
County ; Troy, vii, 359. Ohio : Cuyahoga County ; Cleveland — 
Otis, XV, 347. Pennsylvania: Allegheny County, xiv, 662 et seq. ; 
Pittsburgh — Edgar Thomson, iv, 156 ; vii, 409 ; viii, 18, 348 ; ix, 
70, 295, 296, 397 ; Oliver Brothers & Phillips, xiv, 919 ; Park 
Bro. & Co., X, 276; Siemens- Anderson Company, x, 274; Berks 
County ; Birdsboro — E. & G. Brooke Iron Company, xiv [922] ; 
Cambria County ; Johnstown — Cambria, vii, 169 ; ix, 296 ; Dau- 
phin County ; Harrisburg — McCormick, xiv [922] ; Pennsylvania 
Steel Company, v [202], 207 ; vii, 169, 254 ; ix, 65 ; x, 130 ; Dela- 
ware County ; Chester, xv, 347, 353 ; Lebanon County ; Lebanon 
— Lickdale, xiv [922] ; Montgomery County ; Pottstown — Glas- 
gow Iron Company, xiv, 920 ; Philadelphia County ; Philadelphia 
— Midvale, xv [827]. Other Countries: Belgium: Angleur, 
xiv, 488. Canada : Ontario ; London, xiv, 535 ; Niagara, xiv, 
534 ; Nova Scotia ; Trenton, xiv, 542; Quebec, xiv, 521. England : 
Dowlais, x, 166 ; Landore, viii, 322 ; Northeastern, xiv, 463 et 
seq, ; South Staffordshire, xiv, 464. France : Creusot, ix, 214 ; St. 
Chamond, vii, 243 et seq, Oermany : Essen, Krupps, viii, 563 ; 
Rhine, xiv, 463 et seq. Russia : St. Petersburg, Alexandre wsky, 
xiv, 464. Sweden : Munkfors, ix, 313 ; Wernland, Bofor's Com- 
pany, ix, 314. 

Steelton, Pennsylvania Steel Company's Works at, i, 165, 204 ; ix, 65 ; 
X [124]. 

Steigerschule at Drifton, Pa., ix,,391. 

Stellarton, Pictou County, N. S., Visit to, xiv, 323. 
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Stelzner, Alfred, monograph on the Biotite-holding Amphibole Gran- 
ite from Syene, Egypt, of which the New York obelisk was made, 
xi, 367-376. 

Stephanie mills and ore-dressing house, Pribram, Bohemia, ix, 425. 

Stephens County, Tex. : Ck)al, ix, 496, 506 ; Limestone, ix, 504. 

Stephens lead-mine, Va., xii [30]. 

Stephenson iron-mine, Menominee region. Visit to, ix [10]. 

Steptoe Valley, Eastern Nevada, primal granites, vi, 345. 

Sterling, N. J. : Excursion to, iv, 8 ; Iron-mine, iv [354]. 

Stetefeldt, Charles A., Notes on the Patio Process, xiii [295], 369 ; 
RusseWs Improved Process for Lixiviation of Silver- Ores, xiii [7], 
47 ; RasseWs Improved Process for Lixiviating Silver- Ores, in its 
Practical Application, xv [Ixxiv], 355 ; The Amalgamxdion of Oold* 
Ores, and the Loss of Oold in Chloridizing-Roasting, mth Especial 
Reference to Roasting in a Stetefeldt Fumade, xiv [319], 336 ; The 
Schwartzkoppf Control- and Safety-Apparatus for Steam^Boilers, xii 
[10] ; 2%e Shelf Dry-Kiln, xii [10], 95 ; Remarks on leaching of 
silver-ores, xii, 291 ; On pressure-filters, xiii, 309. 

Stetefeldt furnace, description and operation, viii, 553-556. 

Steuben County, N. Y., natural gas, xv [524]. 

Steubenville, O., iron manufacture, iii, 385. 

Stevens, Hon. Thaddeus, Estate of. Pa., i, 138, 139. 

Stevens Institute of Technology : Hoboken, N. J., v [184] ; vii [121] ; 
Improved dynamometer, built by class of 1879, viii, 177 ; Session 
of Institute at, xiii, 596 ; Visits to, i, 24 ; v, 49 ; viii, 286. 

Stewart antimony-mine, Sevier County, Ark., viii, 49. 

Ste^vart County, Tenn., iron manufacture, iii, 388. 

Stewart furnace. Lake Superior, Mich., iv, 124, 125. 

Stewart Lode, Ark. (antimony), viii, 43. 

Ste^vart River, British Columbia, gold, xv [714]. 

Ste^vart, Robert T., Sligo Mill, Pittsburgh, erected by, in 1825, viii, 

15, 
Ste^vart's mining location. Lake Superior, viii, 230. 
Ste^vart's silver-mill, Georgetown, Colo., iv, 280. 
Stibnite, viii, 46, 48-50 ; Analysis of, iii, 150, 151. 
Stillwagon stamp-mill, Eldorado County, Cal., i, 47. 
Stiffness in steel renders it unfit for bridge-construction, ix, 381. 
Stiffness of rail joint, ix, 197. 
Stiffness of rails, ix, 197, 199, 208, 346, 369. 
Stilv^ell & Gladding, method of copper analysis, xi, 134. 
Stimpson silver-mine, Hancock County, Me., vii, 353, 355. 
Stirling coal-mine, Clearfield County, Pa., xii, 493 ; xiv, 27. 
Stock Creek iron-mine, Clinch River, Tenn., xv, 117. 
Stock-distribution in blast-furnaces, xv, 150. 

22 
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Stockholm, Sweden : Mining school, xv, 320, 329, 334, 810, 812, 816 ; 

Ostberg'a Mitis-foundry in, xiv, 779. 
Stockder, Moritz and Koenig, Prop. G. A. : On the Occurrerice of 

Ladroua Coal with Native Silver in a Vein in Porphyry in Ouray 

County, Colorado, ix [285], 650. 
Stockton, N. A., analysis of iron-ores of the Middle James River, Va., 

xi, 211-214. 
Stockton smelting-works, Stockton, Salt Lake Valley, Utah, i, 104. 
Stoddart County, Mo., brown-ores, xii [139]. 

Stokes County, N. C. : Magnetic iron-ores, xii [135] ; Mesozoic de- 
posits, vi [238]. 
StoUen, Rothschonberger, of the Freiberg mines, vi, 542. 
Stone bricks from blast-furnace slag, ii, 85. 
Stone coal, vi, 431, 432. 
Stone, G. C, Further Determinations of Manganese in Spiegel, xii [449], 

514 ; 7%e Determination of Manganese in Spiegel, xi [227], 323 ; 

TTie Determination of Manganese in Spiegel, xii [176], 295. 
Stone, General Roy, inventor of a new method of dredging, viii, 254. 
Stone silver-mine, Leadville, Colo., xiv [182, 186, 188, 283]. 
Stone-^vare clay of New Jersey, vi, 185. 
Stone's coal-mine, Pittsburgh, Pa., iii, 35, 36. 
Stony Gulch, San Juan County, Colo., xi [170]. 
Storage of electricity, x, 313, 316. 
Storage reservoirs for hydraulic mining, vi, 75. 
Storing ice : Cost of, xi, 350; Wastage and loss, xi, 351. 
Storm gold and silver mine. Cement Creek, San Juan County, Colo., 

xi [170]. 
Stormont Company, U., cost of milling, viii, 558. 
Stormont gold-district, N. S., xiv, 689. 
Stormont silver-mine, Southern U., ix [24]. 
Stormont stamp-mill, U., ix [30, 31], 32. 
Stossherd (see Percussion table). 
Stossratter, ix, 429, 430. 
Stoughton, Wis., brick, viii, 503. 

Stoves (see Hot-blast stoves. Iron pipe stoves and Regenerative stoves). 
Straight or No-Bosh Blast-Furnace (Taylor), xiv [13], 88. 
Straightening of rails, viii, 403 ; ix, 211 ; A cause of breakage on the 

road, ix, 211; Cold straightening, vii, 358, 368, 383; viii, 403; 

ix, 211; Hot straightening, ix, 211, 240, 535, 538. 
Straitsville coal, Hocking Valley, O., ii, 274, 275 ; viii, 185, 193 ; xii, 

324. 
Stratigraphical Order of the Lower Coal-Measures of Ohio (Orton), xii 

[450]. 
Streams during the deposition of coal, evidence of, iv, 113. 
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Strength of American woods, xi, 284, 285. 

Strength of rail joint : ix, 196 ; Of Erie rail joint, ix, 229. 

Strength of steel (see Tensile strength and Tests of iron and steel). 

Strength of Wrought Iron aa Affected by Its Composition, and by Its Reduc- 
tion in Rolling (Holley), vi [20], 101. 

Stretch, R. H., assay of gold-ores from Marmora, Can., ix, 416. 

Strieby Claim, Lake Valley, N. M., x, 429. 

Strobel, Victor O., A New FireBriek Hot-Blast Stove, xiv [12], 159. 

Strobel, Tex., anthracite coal, xiii [390]. 

Strombeck, A. von, Experiments with reference to the electric activity 
of ore-bodies, xiii, 420. 

Strong's water-gas furnace, xi, 317, 318. 

Strong water-gas system, viii, 289. 

Strouse's coal-mine, Jefferson County, Pa., xiv, 28. 

Structural materials : Iron and Steel considered as Structural Mate- 
rials — ^A Discussion, x, 361-411. 

Structural steel : Analysis, xi, 252 ; Management of, xi, 248. 

Students of mining in Germany, American, v, 431. 

Study of Iron and Steel (Bayles), xiii [3], 15. 

Study of the Igneous Rocks (Frazer), v [17], 144. 

Study of the Specular and Magnetic IronrOres of the New Red Sandstone 
in York County, Pa. (Frazer), v [15], 132. 

Sturtevant fans, Experiments to determine the efficiency of, x, 484- 
490. 

Stutz, S., Coal' Washing, ix [284], 461 ; Improvements in Coal- Washing, 
Elevating- and Co7iveying-Machinery, xii [449], 497. 

Styria, Iron-ore deposits, iii, 369, 370. 

Subcarboniferous rocks, iron-ores in, xii, 141. 

Sub-conglomerate coals in Texas, ix, 498. 

Subdividing blast-furnace slag, ii, 81. 

Subdividing or disintegrating iron, ii, 79, 

Submarine tunneling, xiv, 770. 

Substitution-theory of ore-deposition, xv, 132, 133. 

Successful Manufacture of Pressed Fuel at Port Richmond, Philadelphia 
(LoiSEAu), viii [277], 314. 

Sugar of Lead, incidental production in charcoal-making, vii, 153. 

Suggested Cure for Blast-Fumace Chills (Howe), xi [221], 450. 

Sullivan County, Ind., coal, iii, 35. 

Sullivan County, Pa. : Coal, v, 378 ; x, 153, 159 ; Presence of a pecu- 
liar soft anthracite coal, xi, 155, 158. 

Sullivan County, Tenn., iron-ores, xii [138] ; xv [178]. 

Sullivan, Me., silver-mining district, vii, 349. 

Sulphate of copper : Amount used in the patio process, xi, 67 ; In 
milling in Arizona, xi, 104. 
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Sulphate of iron as a precipitant of gold, xi, 196. 

Sulphate of lime in coal and coke, viii, 184, 186, 187, 188, 671 ; ix, 
662. 

Sulphate of magnesia in coal and coke, viii, 187, 188. 

Sulphide-DepodiiU of South Iron HiU, Leadville (Freeland), xiv [13], 
181. 

Sulphide of calcium, presence in mineral wool, xi, 60, 61. 

Sulphide of iron. Analysis of, xv, 110. 

Sulphur : Advantage of aluminous ores In removing sulphur in the 
blast-furnace, x, 20 ; Calcium sulphide and sulphate not injurious 
to iron, viii, 200, 202; Condition of, in coal, viii, 70; Deposits in 
Japan, v, 300 ; Determination in coal and coke, viii, 185 et seq., 
570 ; Determination in iron and steel, ii, 24 ; x, 177, 189, 195, 197, 
201 ; Determination in roasted ore, iv, 37 ; Determination in steel, 
xii, 507 ; Determination in sulphides and coal, viii, 569 ; Effect of 
alkalies and alkaline earths in elimination of sulphur, viii, 198- 
200 ; Effect on iron, xii, 364 ; Effect on properties of wrought-iron ; 
vi. Ill, 115; Effect on rail-steel, ix, 544, 547, 589, 594 ; Effect on 
steel, vii, 175, 408 ; Effect on the amalgamation of gold, x, 648, 
649 ; Effect on the color-test for carbon, x, 185 ; Elimination by 
salt, from coke, iii, 179, 182; Elimination from coal in coking, 
viii, 196; Importance in basic process, ix, 594; In coal, xii, 317 ; 
In coke made from Pennsylvania, Ohio, and English coals, viii, 
193, 194; In steel rails, xi, 200, 201 ; Influence of coking on the 
sulphur, ix, 663 ; Liming of coke to counteract the effect of sul- 
phur, viii, 201; Limits in Bessemer rail-steel, x, 410; Loss of, in 
coking coal, viii, 193 ; Manganese carries sulphur into blast-furnace 
slag, viii, 201 ; Maximum in merchantable coal, xii, 344 ; Method 
of determining the mineral and organic sulphur in coal and coke, 
viii, 569 ; ix, 657, 663 ; xi, 449 ; Mode of occurrence in coal and 
coke, viii, 181 et seq. ; Of more importance to the manufacturer 
than to the consumer of rails, ix, 589, 594; x, 410 ; Relation to iron 
in coal, viii, 195; Removal from iron-ores by heavy liming, x, 492 ; 
Roasting silver-lead ores at Pribram, x, 446 ; Taylor's roasting- 
fumace, x, 304 ; The Hudson kiln, x, 305 ; The Westman kiln, x, 
305; Volumetric determination in illuminating-gas, v, 387. 

Sulphur and ammonia recovered from gas, xv, 663. 

Sulphur-balls in calcareous slates in Mesozoic formation in Virginia, 
vi, 254. 

Stdphur-Determinations in Steel (Troilius), xii [448], 507. 

Sulphur dioxide, bromine and potassium permanganate as absorbents 
of, ix, 659. 

Sulphur fumes resulting from smelting at Ore Knob, x, 56. 
Sulphur-mines, Va., Pyrites of, xii, 531. 
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Sulphur rings, a deposit of zinc oxide in the apper part of blast-far- 
naoes, yii, 93. 

Sulphuret claim, Tombstone, Arizona, x,342. 

Sulphuretted hydrogen as a precipitant of gold, xi, 196. 

Sulphuretted hydrogen, bromine and potassium permanganate as ab- 
sorbents of, ix, 659. 

Sulphuretted ores, roasting in Stetefeldt furnace, viii, 554. 

Sulphuric acid, manufacture, xv, 381 : Manufacture from sulphurous 
gases, xii, 274. 

Sulphurous earths in San Juan County, Colo., xi, 182. 

Sultan Mountain, San Juan County, Colo., xi [170], 172, 180, 185, 
187, 190. 

Sultana works of the Miller Mining and Smelting Company, U., i, 384. 

Summer School of PraetiecU Mining (Munroe), ix [288], 664. 

Summit County, Colo., silver district, v [177]; xv [247], 249, 264. 

Summit County, O., carbonate iron-ores, xii [141]. 

Summit gold- and silver mine. Galena Mt., San Juan County, Colo., 
xi [170]. 

Summit Hill coal-mine, Mauch Chunk, Pa., iv [56]. 

Summit tunnel, Pennsylvania Railroad, iii, 252. 

Sumpfofen, Pittsford, Vt., furnace, ix, 72. 

Sump iron-mine, N. Y., xiii [478], 488, 

Sunday Creek coal, Hocking Valley, C, ii, 274, 275. 

Sunset gold- and silver-mine. Tombstone, Ariz., x, 335. 

Superheated blast (see also Whitwell's stoves), v, 66, 74, 80 ; Econ- 
omy claimed, ix, 482, 483, 487, 488, 489 ; Economy disputed, ix, 
493, 494 ; Effect on character of pig-iron, ix, 491, 492 , Remarks of 

Mr. Whitwell, v, 346. 
Superior furnace, Pittsburgh, Pa., viii, 14. 

Superior Mill, Visit to, viii [7]. 

Supplement I, to a Catalogue of Official Reports upon Geological Surveys 

of the United States and Territories, and of British North America, 

(Prime), viii, 466 ; Supplement II, ix, 621. 
Supplementary Remarks on the Rocks of South Wales (Frazer), xii [178]. 
Surface-water theory of the formation of caves, xv., 129-131. 
Surprise Location, Black Range Mountains, New Mexico, x, 441. 
Surry County, N. C, magnetic iron-ores, xii [135]. 
Survey-notes, method of keeping, iii, 207. 
Survey, topographical, iii, 207. 
Surveys of the United States and Territories, and of British North 

America, a catalogue of official reports, vii, 455 ; Supplement I, 

viii, 466 ; Supplement II, ix, 621. See also Greological surveys, 

Mine surveys. 
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Surveying in geology, Importance of, i, 183; In mines, improved 
method of measuring, ii, 219. 

Surveying instruments, imperfections and improvements, vii, 308. 

Surveying of shafts in the brown hematite mines of Northampton 
County, Pa., vii, 139. 

Surveying work at Musconetcong Tunnel, iii, 260. 

Susannah stamp-mill, Moro Velho mines, Brazil, i, 49. 

Suspended HoUBlast Stoves (Birkinbine), iv [23], 208. 

Suspended hydraulic lift, vii, 303. 

Suspended joints, ix, 197. 

Susquehanna Coal Co., Pa., xv, 629. 

Susquehanna County, Pa., coal, xv [700]. 

Sussex County, N. J., ii, 319 ; Franklinite, iii, 361 ; Iron-ores, iii, 374 ; 
X, 289. 

Sussex Zinc and Copper Company, v, 582. 

Sutherland's River, Pictou County, N. S., spathic iron-ores, xiv, 60. 

Sutro Tunnel: Length, vi, 550; Sketch of progress, v, 16; vi, 546; 
Water, vi, 544. 

Sutter Creek mining district, Amador County, California, i, 46. 

Sutter's saw-mill, Eldorado County, Cal., Discovery of gold at, iii, 
202. 

Svedelius's Charcoal-burner's Handbook, vii, 157, 168. 

S^van Heirs's coal-mine. North Union Township, Fayette County, Pa., 
viii, 75. 

Sv^an River, Canada, Lignite on, xiv, 695. 

Swank coal-mine, Somerset County, Pa., xii, 481. 

Swansea, Cal., Owen's Lake Silver Mining and Smelting Company's 
Works, i, 389. 

Swansea copper-mine, Ste. Genevieve County, Mo., x, 445, 449. 

Swansea process for the extraction of gold from copper- matte, xiii,86. 

Swansea Silver'Snielting and Refining- Works, Chicago (Jernegan), iv 
[6], 35. 

Swansea, Silver-Smelting and Refining Works, Chicago, 111., ii, 280, 
284, 287 ; iv, 35. 

Swansea, Wales: Copper-refining by electricity, x, 312; Silver Islet 
ores sent to, viii, 242. 

Sweden : Effect of condensed products of producers on the fisheries, 
ix, 312; G^ producers using blast, ix, 310-315; Geographical 
distribution of iron-ores, iii, 365; Iron-ores, iii, 365; Mining and 
metallurgical industry at the Vienna Exhibition, ii, 136 ; Occurrence 
of magnetite, iii, 361 ; Rectangular charcoal-kilns, viii, 382 ; Scar- 
city of native fossil fuel, ix, 311 ; Use of saw-dust, wood, and peat, 
in gas producers, ix, 311-315. 

Swedes iron-ores, Morris County, N. J., i, 146 ; ii, 318, 322. 
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Swedish kiln, Westman's, for roasting iron-ores, ix, 305. 

Sweet, John E., New SteamrEngine Indicator^ vii, 16. 

Sweet, W. A., A Gas Reheating-Fumace, iii [13], 215 ; Remarks on 
rolling Bessemer steel rails, vii, 412 ; On the fracture of steel rails, 
iii, 92. 

S^veet Vengeance stamp-mill, Yuba County, Cal., i, 48. 

Sv^eet's gas reheating furnace, iii, 215 ; viii, 358. 

Sv^eetland Creek gold-mine, Nevada County^ Cal., vi, 42. 

Sv^eetwater mining district, Wyoming, i, 49. 

Sv^indell gas-furnace, viii [5], 358 ; ix, 296. 

Springing claims, vi, 385. 

Swoyer, J. H., Remarks on the Waste in Coal Mining, i, 56. 

Sydney coal-field, Cape Breton, Nova Scotia, xiv, 317, 323, 544 et seq, 

Syene, Egypt, quarries of red granite, xi, 354, 356, 357, 364, 367, 368. 

Syenite distinguished from granite, xi, 357, 358, 362, 369. 

Syenite from German town, Philadelphia, xi, 366, 375. 

Syenitic gneiss region near Prescott, Arizona, xi, 289. 

Syenitic granite of Egypt and the obelisks, geology, physical and 
chemical properties, microscopic examination, xi, 353-379. 

Sylvan Lake hematite ore-mine, Dutchess County, N. Y., v, 219. 

Sylvanite: From Boulder County, Colo., analysis, vi, 507; Occur- 
rence at Silver Islet, iv, 5. 

* 

Symons, W. R., Remarks on Anthracite Coal Mining in Schuylkill 

County, Pa., v, 416, 421. 
Syracuse, N. Y. : Salt district, v, 538, 550, 555 ; vii, 299 ; Salt district 

favorable to the ammonia-soda process, vii, 299 ; Soda manufacture, 

xiii [371, 376]. 
Systematic Nomenclature for Minerals (Howe), xii [176], 238. 

Table Mountain, Butte County, Cal., placer deposits, xv, 716. 

ToAles for Facilitating the Seat- Calculations of Furnas- Oases Containing 

CO,, CO, CH„ H and N (Troilius), xii [448], 509. 
Tables in stamp-mills, x, 97. 

Tabor gold- and silver-mine, San Juan County, Colo., xi, 187. 
Tabor stamp-mill, Leadville, Colo., Visit to, xi [19]. 
Taconic series of rocks in Alabama, xi, 239, 241. 
Tacotes iron-ore mine, Mex., vi, 406. 
Taenopteris in Mesozoic formation in Virginia, vi [254, 261, 264, 

265]. 
Taft's stamp-mill, El Dorado County, Cal., ix, 90. 
Tailings : Prom dressing Lake Superior copper-rocks, ix, 686 ; From 

milling silver-sandstones in Southern Utah (see Slimes), ix, 32 ; 

In milling silver-ores in Utah and Nevada, viii, 556, 559, 560 ; 

In the patio process, xi, 74, 75, 77 ; Of copper-dressing, viii, 417, 

425-429. 
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Tail-rope Bvstein of underground haulage at Pittoburgh, y, 417. 

Tajowa, Hungary, process for solution of silver, ii, 99. 

Talc, associated with chrysolite in the Blue Bidge in North Carolina, 

vii [86]. 
Talladega County, Ala. : Iron-ores, xii, 155 ; xv [181], 182, 200, 207 ; 

Limestone, xv, 213. 
Tallapoosa County, Ala. : Asbestos, xii [161] ; Iron-ores, xii [134] ; 

Soapstone, x, 321. 
Tamaqua, Pa., coal-mines, v, 466. 
Tamaqua coal-beds, Panther Creek basin. Pa., xi, 143. 
Tamm, Dr. Adolph, Determination of phosphorus by ammonia-mo- 

lybdate method, xiii, 406. 
Tamping DriU-Holea with Plaster-of- Paris (Firmstone), xii [449], 574. 
Tangier gold-district, N. S., xiv [679] ; Alluvial gold, xiv, 683, 689. 
Taniyama tin-mine, Japan, v, 298. 
Tankmen, xi, 322. 
Tanks in silver-mills, xi, 321. 
Tantalite: In Alabama, xii, 161; In the Black Hills, Dak., xiii, 

231. 
Tap, siphon or automatic, for lead furnaces, i, 108 ; ii, 22 ; iv, 48. 
Tarentum, Allegheny County, Pa. : Natural gas, xiv [437] ; xv, 518, 

532, 536, 538, 539 ; Visit to Philadelphia gas-works, xiv, 603. 
Tar, Mineral, in Alabama, xii, 145. 
Tarno^vitz, Silesia: Experiments by Herr Grundmann in weathering 

coal, i, 286 ; Method of desilverization of lead by distillation, iii, 

314 ; Lead manufacture, v, 329. 
Tarshish silver-mine, Cal., xiii, 85 [113]. 
Tasmania, occurrence of magnetic oxide, iii, 361. 
Taunton Copper Company, use of Massachusetts anthracite, vi, 225. 
Taylor, H. L. & Co., Visit to oil wells of, at Carbon Center, viii [8]. 
Taylor, William J. : A Fluodng Oas-Prochieer for Making Heating- 

Oas, ix [288], 309 : An Ore-Roasting Furnace^ ix [288], 304 ; A 

Water- Cooled Oas-Producer, xv [Ixxviii], 822 ; Experiments toith a 

Straight or No-Bosh Blast-Furnace, xiii [297], 489 ; The Straight 

or No-Bosh Blast-Furnace, xiv [13], 88 ; Use of High Explosives in 

the Blast' Furnace, and of Water-Spray for Cooling in Blotving-dovm, 

xiii [596], 670 ; Remarks on operation of Warwick Furnace, Pa., 

xiv, 861. 
Taylor's Bidge, East Tenn., drift hematite deposit, x, 481. 
Taylor sville, Va., Mesozoic deposits, vi, 229. 
Tazewell County, Va. : Coal, v [89] ; viii, 343 ; xiii, 237 ; Iron-ores, 

viii, 338, 339 ; xii [140]. 
Technical Education (Haupt), v [49], 510 
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Technical education : Industrial School for Miners and Mechanics at 
Drifton, Pa., ix, 390 ; Practical work in mining laboratory of the 
Massachusetts Institute of Technology, Boston, vi, 510 ; President 
Coxe's address on Secondary Technical Education, vii, 217 ; Presi- 
dent HoUey's address on the Inadequate Union of Engineering 
Science and Art, iv, 191 ; Summer School of Practical Mining, ix, 
664; Union of schools and works, v, 442, 446. (The Joint Dis- 
cussion on Technical Education with the American Society of Civil 
Engineers, in 1876, is published in a separate paper). 

Technical schools : University of Illinois, xv, 589 ; In foreign coun- 
tries, XV, 325, 810 : In the United States, v, 184 ; xv. 309, 809. 

Tecumseh, Ala., furnace, xv [180], 181. 

Tecumseh claim, Southern Utah, ix, 30. 

Tees Bridge furnaces, Stockton, Eng., v, 353. 

Teeswater, Ont., salt-deposits, v, 539, 556. 

Teeth of coal-breaker, viii, 6. 

Teller lode, Gunnison CJounty, Colo., ix, 255. 

Tellurides : In San Juan County, Colo., xi, 189, 190 : In the Bassick 
mine, xi, 114, 115, 

Tellurides of gold and silver : At Red Cloud mine, Colo., i, 316 ; At 
Silver Islet, iv, 5. 

Tellurium in Copper (Eoleston), x [125], 493. 

Tellurium in copper from Colorado ores, ix, 729. 

Tellurium minerals. Analyses of, vi, 506, 507, 508. 

Temper, confusion in the use of the term, ix, 551. 

Temperature of combustion : Of carbon and hydrocarbons, xi, 453- 
470 ; Of generator-gases, xi, 299, 313, 468, 469 ; Of illuminating- 
gas, xi, 312 ; Of water-gas, xi, 312. 

Tempering (see Annealing). 

Templates for rails, importance of uniformity, ix, 553. 

Templeton township. Can., Apatite in, xiv, 495. 

Tennessee : Catalogue of official geological reports, vii, 520 ; Supple- 
ment I, viii, 477 ; Clinton fossil-ore, xi, 506; Copper-ores, xv, 191 ; 
Iron-ores, xv, 184 : Rockwood furnace, working of, xi, 506-511 ; 
Zircons in Unaka magnetite, vii, 76. 

Tennessee Coal and Iron Company, xv, 740 ; Visit to furnaces of, 
xiv, 15. 

Tennessee Reduction Works, Silver City, Grant County, N. M., ii, 
295. 

Tennessee River, Excursion on, vii, 9. 

Tennessee Riveriron-mines, Chattanooga district, Tenn.,xv, 759, 760. 

Tennessee Upper Measure, Coal-field of, xiv, 292. 

Tennessee Valley, Ala., brown hematite, xii [145]. 

Tenorite in Ste. Genevieve, Mo., copper-deposit, x, 445, 450. 
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Tensile strength (see Tests of iron and steel, TestiDg-machine) : Dud- 
ley's limit for steel rails, ix, 347 ; German specifications for, ix, 
213, 242, 246 ; In connection with ductility a measure of the quality 
of steel, ix, 641 ; Of cold-rolled wrought-iron, ix, 528 ; Of iron 
and steel bridge rods, ix, 381 ; Of Lake Superior copper, ix, 730 ; 
Of steel treated by Reese's burnishing process, ix, 526 ; Of 64 rails 
by Dudley, ix, 324, 325 ; Property of importance in steel for rails, 
ix, 247 ; Bee Iron and Steel considered as Structural Materials, x, 
361-411. 

Teojomulco mining district, Mex., xv, 19. 

Terhune, Richard H., A Sectional Slag- and Matte-Pot, xv [Ixv], 92; 
Malleable Cast-iron, i [24], 233. 

Terrace period in Southwestern Colorado, xv, 240. 

Terraces in San Juan County, Colo., xi, 184. 

Terraces on Portage Lake, Lake Superior, i, 79. 

Terracotta clay in New Jersey, vi, 186, 187. 

Terre Haute, Ind., iron manufacture, iii [389]. 

Terrenoire, Prance : High phosphorus rails, vii, 365, 366, 379, 390, 
411; Iron-works, iii, 367; vi, 452; Manufacture of phosphorus 
steel, iii, 131; Rail manufacture, iii, 64; Refractory linings, iv, 
90 ; Steel manufacture, vii, 246 ; Steel-rail manufacture, iii, 131. 

Terrenoire steel-casting process in Pittsburgh, ix, 297. 

Terrible mine, Colo., Visit to, xi [17]. 

Tertiary Coal-Beds of Canon City, Colo. (Clark), i, 293. 

Tertiary era of North American continent, xi, 166, 177. 

Tertiary formation in Alabama and Georgia, viii, 307. 

Tertiary rocks. Iron-ores in, xii, 143. 

Tertiary lignites in Texas, ix, 506. 

Tertiary rocks in Egypt, xi, 359, 363. 

Tessie gas-producer, xii [93 1. 

TessU Oas-producer (Holley), viii [5], 27. 

Test board (see United States Board). 

Test-Support for the English Cupellation-Fumace (Blake), x [124], 220. 

Testimonials : To A, L. Holley, viii, 8 ; To T. M. Drown, viii, 
137. 

Testing Machine at Watertown Arsenal: Inspection of, xi, 223 ; Used 
to test strength of American woods, xi, 285. 

Testing-machines : xii, 608 ; The United States testing-machine at 
Watertown Arsenal, vii, 256 ; x, 364-401 ; Thurston's torsional 
machine, vii, 199, 201, 366. 

Testing ores on the large scale in stamp-battery, viii, 366, 371. 

Tests of American woods, xi, 281-285. 

Tests of copper during refining, ix, 701-708. 



INDEX, VOLS. I TO XV. 347 

Tests of iron and steel '(see also Steel, and U. S. Testing Machine ; 
Chemical tests, x, 406 ; Comparative tests of iron bars at Pencoyd 
Iron Works, Fairbanks' Factory and Watertown Arsenal, x, 401 ; 
Effect of punching, shearing, annealing, welding, etc., xi, 248-261 ; 
Effect of vibration or impact, viii, 76 ; x, 384, 406, 407 ; Govern- 
ment aid in testing materials of construction, x, 361-411 ; Impor- 
tance of testing full-sized members, x, 365, 375, 377, 378, 383, 392, 
398 ; Influence of size of bar on its strength per square inch, x, 
375, 377 ; Necessity of knowing history of manufacture, x, 403 ; 
Specifications for testing iron and steel, x, 399, 403 ; Standard test, 
X, 403, 405, 411 ; Strength and ductility should always be men- 
tioned together, x, 405 ; Tensile strength, x, 406 ; Tests of Bridge 
rods, ix, 381 ; Of manganese steel, xv, 461 ; Of steel for boiler- 
plate, xii, 315; xiv, 826; Of Reese's ductilized steel, ix, 526; Un- 
reliability of ordinary testing machines, x, 369, 370; Work of the 
U. S. Board for testing iron and steel, x, 363-401. 

Tests of iron and steel rails (see also Crop- test. Tensile strength, Bend- 
ing-test. Shearing-test) ; xi, 199, 200 ; xv, 780 ; At Bethlehem 
Iron Works, Pa., iii, 91 : At Troy, ix, 358 ; Bending test-bar, ix, 
538, 546, 565 ; ^Criticisms on Dr. Dudley's tests, ix, 542, 595, 599 ; 
Criticisms on the German system, ix, 213, 595 ; Dr. Dudley's tests, 
vii, 199, 366, 381, 382, 407 ; ix, 324-326, 356, 359 ; Drop-test ad- 
vocated by Sandberg, ix, 596 ; Sellers, ix, 542, 543, and Jones, 
ix, 546 ; Drop-test (which see) most effective in keeping out silicon 
and phosphorus, ix, 596; English tests, i, 162; ix, 212; Experi- 
mental tests of rails in the track, ix, 597 ; For quality and wearing 
capacity, ix, 208, 209 ; For safety against breakage, ix, 208, 210, 
245 ; For Spain, Italy and France, ix, 214 ; For stiffness and dead 
load, ix, 208, 209: German tests, i, 162; ix, 213, 241, 242, 244, 
246 ; In France, iii, 57 ; Russian tests, ix, 214 ; Rail testing-ma- 
chine of Mr. Price, ix, 597 ; Registering punch, ix, 204, 358, 543, 
569 ; Sandberg's tests, ix, 208-211, 220, 222, 228, 600. 

Testa of Manganese Steel (Weeks), xv [Ixxiv], 461. 

Tests of Steel (Holley), ii [8], 116. 

Tetragonolepsis in Mesozoic formation in Virginia, vi [254, 255, 261, 
264, 265, 266]. 

Tetrahedrite : In San Juan County, Colo., xi, 189 ; In the Bassick 
mine, xi [114]. 

Texas : Catalogue of official geological reports, vii, 521 ; Supplement 
I., ix, 631 ; Brown coal near San Antonio, x, 272 ; Gold in William- 
son County; xi, 318; Occurrence of auriferous and argentiferous 
copper-ore in Llano County, v, 16 ; The Brazos coal-field, ix, 495. 

Texture of recks, viii, 64. 
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Thackray, George £., Remarks on uniformity in open-hearth steel, xv, 

351. 
Thalen, R., Magnetic method for discovery of ore-bodies, xiii, 417. 
Theal iron-mine, Putnam County, N. J., xiii, 35. 
Theodolite, Eccentric, i, 63. 
Theory to Explain the Caxise of Hard Cevdera in Steel Ingots (Gatewood), 

xiii [599], 684. 
Thermal springs : A cause of mineral deposits, xv, 729 ; Of San Juan . 

County, Colo., xi, 180; Of Yellowstone Park, xi, 181, 182. 
Thermic curves of blast-furnaces, v, 330. 
Thinnfeld stamp-mill, Pribram, Bohemia, ix, 425. 
Thin Plates of Metal (Egleston), vii [7], 91. 
Thin sections of the lower paleozoic and mesozoic rocks of Pennsylvania, 

iii, 327. 
Thomas Iron Company, Pa., iv, 221, 232; Hokendauqua, Pa., viii, 

355 ; XV [Ixviii], 165, 625 ; Its iron-mines, Rittenhouse Gap, Pa., 

XV [Ixviii]. 
Thomas iron-mine, Sullivan County, Tenn., xii, 24. 
Thomas Iron Works, furnace statistics, iv, 223. 
Thomas and Gilchrist process of dephosphorizing iron (see also Basic 

process) : viii [5], 356, 359 ; In comparison with Krupp's, viii, 164. 
Thomas, David : Built anthracite furnace at Catasauqua, Pa., in 

1839, iii, 153; First to try large hearths in blast-furnace, viii, 355 ; 

Remarks on dirt-troubles in furnaces of the Thomas Iron Com- 
pany, Pa., XV, 165 ; Resignation of the Presidency of the Institute, 

election as an honorary member, i, 18 ; Resolution and remarks on 

the death of, xi, 15, 16. 
Thomas, Sidney Gilchrist, Announcement of death of, xiii [598] ; 

Biographical Notice of, by Prof. Maynard, xiii [599], 785. 
Thomas, T., assay of gold-ores from Marmora, Can, ix, 413. 
Thomas's coal-mine, Somerset County, Pa., xii, 485, 486. 
Thomaston coal-mine, West Schuylkill, Pa., xi, 158. 
Thompson, Charles O., Biographical notice of, xiv, 190. 
Thompson, Prof. Charles O., Effect of Sewage on Iron, ix [4], 268 ; 

Mica-Mining in New Hampshire, ix [6] ; The Action of Common 

Salt and other Related Orystalline Salts in Wire-Drawing, ix [283], 

299. 
Thompson's lead, White Reef, Utah, ix [22]. 
Thomson, Sir William, experiments on transmission of heat through 

trap-rock, vii , 63. 
Thomson, Dr. William, on effect of coal-dust on health, viii, 106. 
Thorn Creek, Pa., natural gas, xiv, 431 ; xv, 517. 
Thoughts on the Thermic Curves of Blast-Furnaces (Hows), v [21], 330. 
Thoulet solution, applied to the analysis of coal, xi, 449. 
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Thouvenel, Dr., investigations on the divining-rod, xi, 431-436. 

Three A gold-mine, Lake Superior, v, 475, 476. 

Three-foot coal-bed, Nanticoke basin. Pa., xi, 149. 

Three hearths at the Cedar Point furnace, viii, 34. 

Three High Rolh (Holley), i [26], 287. 

Thurlow, Pa,, Standard Steel Casting Company, xiv, 122. 

Thurmhoffer silver-lead-mine, Saxony, vi, 543. 

Thunder Bay Company's silver-mine, viii [228]. 

Thunder Bay, Lake Superior, Anthracite, v [476] ; Mining locations, 
viii, 227, 228 ; Silver-ores, v [475], 476, 479, 482. 

Thunder Cape, Lake Superior, Sail around, ix [5]. 

Thunderer silver-mine. Calico, Cal., xv [724]. 

Thurston, R. H., New Determination oj the Coefficients of Fri^i'On of 
Lubricated Journals^ and on the Laws Ooverning Such Friction^ vii 
[115], 121 ; The Theory of Rupture by Torsion and the Determination 
of Constants for the Formuke, viii [285] ; Remarks on the mechanical 
treatment of metals, ix, 529 ; On steam-boilers, xiii, 722 ; Torsional 
testing njiachine, vii, 199, 201, 366 ; Work on bronzes of the United 
States Test Board, vii, 263. 

Ticonderoga : Bloomary process at, viii, 549 ; Visit to, vii, 103. 

Tidal Wave claim. Black Range Mountains, N. M., x, 443. 

Tidioute oil-pool, Warren County, Pa., xiv, 422. 

Ties (see Sleepers). 

Tien-Tsin, China, coal-mines, xv [114]. 

Tilting-Ladle Car for Molten Metal or Slag (Birkinbine), xv [Ixxviii], 
685. 

Tilting retort furnace for distilling zinc-silver-I«ad alloy, iii, 314. 

Tilly Foster iron-mine, Putnam County, N. Y., xiii [478], 479, 480, 
484, 485 ; xv [79] ; Visit to, xiii, 607. 

Timber (see Wood), in mining regions about Prescott, Arizona, xi, 
291. 

Timber Hill, San Juan County, Colo., xi, 173. 

Timbering : In coal-mines, viii, 99 ; In Comstock mines, viii, 91, 96 ; 
In Lake Superior copper-mines, vi, 289. 

Tin amalgam. Block tin resulting from the distillation of, xi, 235. 

Tin : At Winslow, Me., i, 373 ; Effect of mercury on, xi, 235 ; Effect 
on properties of iron, v, 450; Effect of vibration on, viii, 400; In 
the United States, i, 374 ; Occurrence in Japan, v, 297. 

Tin-mines: Dakota: Black Hills, Etta, xiii [231], 691, Ingersoll, 
xiii, 697, Harney Peak Mining Company, xiii [232]. Other 
Countries: England: Cornwall, Tresaveau, vii, 45, Providence, 
ii, 214. Japan: Taniyama, v, 298. Wales: United, vii, 45. 
Tin- Ore Deposits of the Black Hills of Dakota (Blake), xiii [596], 
691. 
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Tin-ores, list of, ix, 186. 

Tin Swindle of Otter Head, Lake Superior, v, 483. 

Tintic district, Utah, charcoal, i, 100. 

Tin-^vorks of Upper Forest, near Swansea, Wales, thin sheet of iron 
made at, vii, 92, 

Tioga County, Pa., coal, x, 153, 159; fossil-ores, xii [141]. 

Tipton Run, near Altoona, Pa., coal-beds, xiv, 632, 

Tiptop claim. Eureka district, Nov., vi [352]. 

Tip-Top lead-mine, Eureka, Nov., i [383]. 

Tires : Effect of hard rails on, ix, 247 ; Soft tires give the slowest wear, 
ix, 570, 571. 

Titanate of iron, effect on iron-ores, viii, 516. 

Titanic acid : Determination of, in ores containing phosphoric acid, x, 
137 ; General distribution in Archsean rocks of the Highlands of 
New Jersey, vi, 189 ; In clay slates of York, Adams and Lancaster 
Counties, Pa., vi, 190; In iron-ores in the crystalline stratified 
rocks, i, 334 ; In New Jersey clays, vi, 180-191 ; Presence in mag- 
netite from Church mine, vi, 189. 

Titaniferous iron-ore: Analyses of Norwegian and American, xi, 
159, 160, 162; In Nova Scotia, xiv, 537 ; Practical metallurgy of, 
xi, 159. 

Titanite : In Germantown syenite, xi, 376 ; In rocks of South Wales, 
xi [500]; In syenitic granite^of the New York obelisk, xi, 374. 

Titanium Carbide in Pig-iron (Shimer), xv [Ixxi], 455. 

Titaniutn : In iron and steels, xiv, 763 ; In Ohio clays, xii [505] ; In 
pig-iron and steel, viii, 508 ; Some reactions of, xi, 90. 

Titles (100-foot clain^i) in Gilpin County, Colo., xi, 32. 

Tlacolula, Department of, Mex., xv, 15, 18. 

Todd's Ford, Clinton County, Ohio, fossil-ores, xii [140]. 

Toltec Gorge, Colo., xi, 178. 

Tombstone, Ariz., (Jeology and veins of, x, 334-344. 

Tombstone district, Ariz., milling silver-ores by the Tombstone Mill 
and Mining Company, xi, 101-106. 

Tombstone Mill and Mining Company, Ariz., x, 335; xv, 601. 

Tombstone silver-mine, Ariz., xiii, 69, 72. 

Tom Moore gold and silver-mine. Upper Animas, San Juan County, 
Colo., xi [170]. 

Toncray copper-mine, Floyd County, Va., viii, 342. 

Toncray iron-mines, Floyd County, Va., viii, 340 ; xii [133]. 

Tonnage and history of the sixty-four rails examined by Dudley, ix^ 
332, 338. See Wheel tonnage. 

Tonnage of the bituminous coal-fields of Pennsylvania, x, 144. 

Tooley Lake magnetic iron-ores, St. Lawrence County, N. Y., i, 367, 
368. 
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Tools used in ice cutting and storing, xi, 339-353. 
Topographical and Oeologioal Modeling (Harden), x [241], 264. 
Topographical ModeU; Their Construction and Uses (Lehman), xiv 

[319], 439. 
Topographical Surveying and Keeping Survey-Notes (Rothwell), iii, 

[14], 207. 
Topography: Importance of study to mining engineer, i, 75, 183; Its 

relation to geology, i, 183 ; xii, 70. 
Topography of the North American Continent and its relation to its 

mineral tracts, xi, 165. 
Topography, with Especial Reference to the Lake Superior Copper-District 

(Blandy), i [12], 75. 
Toquerville Claim, Southern Utah, ix [23, 31]. 
Torch Lake, Lake Superior, Visit to, ix [5]. 
Toronto Iron Works, Ontario, Can., xiv, 532. 
Torrence silver-mine, Socorro, N. M., x, 424. 
ToRREY, D., The Wheeler Process for Welding Iron and Steel wUhotit 

the Use of Fluxes , vu [115], 166; Remarks in discussion of Dr. 

Dudley's papers on steel rails, vii, 381. 
Torsion-Balance (Springer), xii [450], 569. 
Torsion test of sixty-four rails by Dudley, ix, 324-326 ; Recommended 

for rails, ix, 357. 
Torsional testing machine, Thurston's, vii, 199, 201, 366. 
Toshibetsu gold-field, Iburi Province, Japan, vi, 96. 
Total Wreck silver-mine. Calico, Cal., xv, 727. 
Tough pitch of copper, ix, 708, 707. 
Toughnut gold and silver-mine. Tombstone, Ariz., x, 336, 337, 342, 

343, 344. 
Tourmaline, associated with chrysolite in the Blue Ridge in North 

Carolina, vii [85], 86. 
Tov^ada lead-mine, Japan, v, 279. 
Towcester Iron Works, Eng., viii, 321 ; x, 276. 
Townsend, Hon, Martin I., Address of welcome at Troy meeting, xii 

[175]. 
Townsend clay-pits, Wheatland, Ocean County, N. J., vi, 187. 
Townsend's coal-mine. Perry Township, Payette County, Pa., viii, 75. 
Trabue's coal-pit, Chesterfield County, Va., iv [309]. 
Trachydolerite, viii, 70. 
Trachyte : In San Juan County, Colo., xi, 177-179, 181, 185 ; In San 

Juan district, Colo., xv, 234, 245. 
Trachytic rock, classification, viii, 68. 
Tracings, copying by the "blue " process, vi, 197. 
Tracy City, Grundy County, Tenn., coal, xiv, 177 [294]. 
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Trail gold- and silver-mine, CuDDingham Gulch, San Juan County, 
Colo., XI [170]. 

Trans Baikal gold-mines, Siberia, vi, 95. 

Transit, Mining (Heller & Brightly), i, 375 ; Surveying, defective and 
improved, vii, 308. 

Transportation : By tail-rope, v, 417 ; In the South, x, 57 ; Under- 
ground, by moving chain, ii, 203. 

Trap, viii, 70 ; Copper-bearing, of Lake Superior, i, 77 ; In Mesozoic 
formation in Virginia, vi, 244, 250, 263 ; Transmission of heat 
through, vii, 63. 

Traps in stamp-mills, x, 97. 

Travelling or creeping of road, ix, 200, 681. 

Treasure Hill, White Pine district, Nov., i, 123 ; Silver-mines, i, 
398. 

Treasure, locating hidden treasure with the divining-rod, xi, 411, 
417. 

Treasurer's and Secretary's statements of finances, v, 50; vi, 24; vii, 
5, 235 ; viii, 279 ; ix, 287 ; x, 242 ; xi, 224 ; xii, 451 ; xiii, 600 ; 
xiv, 599 ; xv, Ixxxii. 

Treasury Departmeiit, Washington, Visit to, x, 240. 

Treatment of Oold- and Silver- Ores by Hot Crushing and Pan Amalga- 
motion^ without Roasting (Adams), ii [13], 159. 

TS'eaJtment of Ghld-Bearing Arsenical Ores at Dehro, Canada (Roth- 
well), xi [20], 191. 

Treatment of Rebellious Ores in Mexico with Hyposulphite of Lime (Ham- 
mond), xiii [7]. 

Tk'eatm^nt of Roasted Pyrites by the Longmmd and Claudet Processes for 
the Extraction of Oold and Silver (Egleston), xiv [13], 98. 

Treatment of Slimes (Coggin), xii [10], 64. 

Tredegar Iron Works, Richmond, Va., v [88]. 

Trench stamp-mill, Nev., xi, 322. 

Trenton, N. J., clays, vi, 178, 186. 

Trenton Forge and Steel Works, Nova Scotia, Can., xiv, 542. 

Trenton group in Wisconsin, viii, 490. 

Tresaveau tin-mines, Cornwall, vii, 45. 

Treverton estate, Shamokin coal-basin. Pa., xi, 144. 

Trevorrow coal-mine, Somerset County, Pa., xii, 481, 496. 

Trias age in San Juan County, Colo., xi, 176. 

Triassic rocks, Iron -ores in, xii, 143. 

Trigg County, Ky., iron manufacture, iii, 388. 

Trigonometer, xiv, 872. 

Trilobites (Silurian and Devonian), in Eureka limestones, vi, 352, 
555. 
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Trinidad, Las Animas County, Colo. : Coal, iv, 300, 303 ; v, 367, 368, 
370, 371, 373; Coke, v, 367, 370; xv, 66; Lignite, ii, 101; iv, 
300. 

Trinidad, Sonora, Lixiviation at, xiii [113]. 

Trinity County, Cal., placer-mining, vi [29]. 

Trinity silver-mine, Prescott, Ariz., xi, 287, 289, 

Trio stamp-mill, Tuolumne County, Cal., i, 46. 

Tripod for surveying- instruments, Improved, vii, 309. 

Tripp Farm bore-hole, Luzerne County, Pa., xv, 640. 

Triumph oil-pool, Warren County, Pa., xiv, 422. 

Triunfo, Lower California, Lixiviation at, xiii [113] ; Silver-mill, xii 
[43] ; Silver-mine, xii, 43, 53, 54, 55, 63. 

Troilius, Magnus, Analysis of Furnace- Oases', xi [227], 292 ; Chemi- 
cal Methods of Analyzing Bail Steel, x [124], 162 ; Determinaiion of 
Manganese in Spiegel, Ferro- Manganese, Steel, etc,, xii [10], 73 ; SuU 
phur Determinations in Steel, xii [448], 507 ; The Determination of 
Copper in Steel, xi [227], 300 ; Tables for Facilitating the Heat- Cal- 
culations of Furnace- Oases Containing CO,, CO, CH^, H and N, xii 
[448], 509. 

Trommel, ix, 447. 

Trout Lake, Can., Apatite on, xiv, 697. 

Troy laundries, Excursion to, xii, 176. 

Troy, N. Y. : Bessemer practice, i, 88 ; Bessemer steel-works, i, 358 ; 
V, 203, 205 ; Iron manufacture, iii [382] ; Meetings, November, 
1871, Proceedings, i, 13 ; Papers, i, 85 ; Oct., 1883, Proceedings, 
xii, 173 ; Papers, xii, 183 ; Practice in making and testing steel 
rails, ix, 538 ; Steel and Iron Works, vii, 359. 

Troy Steel and Iron Works : Heine safety-boilers at, xiv [947]. 

Trumbull County, Ohio, coal-beds, xiv, 625. 

Trumbull County, Pa., coal, iii, 386. 

Trust stamp-mill, Gilpin County, Colo., i, 41. 

Tse-lung-chung, China, semi-anthracite coal, xv, 112. 

Tsung-ho, China, bituminous coal, xv, 113. 

Tudor Iron Works, East St. Louis, St. Clair County, 111., xiv, 947. 

Tula district, Mex., Iron-ores, vi, 404 ; Iron-works, vi, 398 ; xiii, 202. 

Tula Iron Company, Mex., vi, 398. 

Tungsten : Effect on steel, vii, 380 ; Effect on the color-test for car- 
bon, X, 185. 

Tunnel colliery, near Ashland, Pa., Excursion to, v, 18. 

Tunnel coal-bed, Nanticoke basin. Pa., xi, 149. 

Tunnel, Musconetcong, N. J., iii, 231. 

Tunnel zinc-mine. Mine Hill, Sussex County, N. J., v, 681. 

Tunnels in hydraulic mining, their location and construction, vi, 41, 43. 

23 
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Tunnels: Rothschonberger adit, yi, 542; Sutro Tunnel, progress, 
etc., V, 16 ; vi, 546, 550 ; Use of machine drills at Freiberg, vi, 
646. 

Tunner, Peter von, on Dr. Dudley's papers on steel rails, ix, 247. 

Tuolumne County, Cal. : Placer mining, vi [29] ; Stamp-mills, i, 46 ; 
Telluride of gold and silver in, i [316]. 

Tuolumne County Wjater Company, Cal., vi, 76. 

Tuolumne River, Stanislaus County, Cal., filling up channel from 
hydraulic washings, vi, 39 ; Gold-deposits, vi, 33. 

Tuomey, Professor, on the geology of Alabama eoal-fields, xi, 236. 

Tuper & McKowan, steel made in Pittsburgh in 1813 by, viii, 17. 

Turgite and other hydrated iron oxides, new classification, vi, 536, 
542. 

Turner, Thomas, Views on steel boiler-plates, xiv, 828. 

Turner's mining location, Lake Superior, viii, 232. 

Turrach, Carinthia, Bessemer steel, iv, 164. 

Tuscaloosa, Ala. : Coal, xi, 236 ; xii, 150 ; xv, 211 ; Iron-ores, xii 
[138] ; XV [181], 183, 201, 205. 

Tuscarawas County, O., iron-ores, iii, 380, 386 ; xii [143]. 

Tuscarawas Valley, O., Excursion to, iv, 17. 

Tuscarora, Nov., silver district, vi [344]. 

Tuscumbia silver-mine, Prescott, Ariz., xi, 287. 

Tuttle shaft, Marmora gold-mines, Ontario, Can., ix, 412, 413, 415. 

Tuyere : Above the mantle, a remedy for scafiblds in blast furnaces, 
is, 43, 62-65, 66 ; Improved tuyere and pipe for blast furnace, vii, 
162 ; Phosphor-bronze tuyeres, iv, 105 ; Water-tuyeres for argen- 
tiferous-lead-smelting, i, 106; Witherbee's improved tuyere, vii, 
164. 

Tuyere-cooler, McCune's,iv, 184. 

Twin coal-beds. Panther Creek basin. Pa., xi, 142 et seq. 

Twist's Fall, Victoria, Australia, gold, vi, 34. 

Turn Conditions of Phosphorus in Iron (Cheever), xv [Ixxiv], 448. 

Tuoo New Processes for the Extraetion of Nickel from its Ores (Howe), 
ix [5]. 

Tybo silver-mine, Nov., xiii, 72. 

Tyrol gold- and silver-mine, Poughkeepsie Gulch, San Juan County, 
' Colo., xi [170]. 

Tyrone, Pa. : Anderson's experimental rotator, x, 276 ; Siemens direct 
process at, viii, 323. 

Uddeholm Iron Company, Sweden, ix, 313. 
Ultimate strength (see Tensile strength). 

Unaka Mountains, Tenn. and N. C, zircons in the magnetic iron-ore, 
vii, 76. 
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Uncompahgre mountains and river, Southwest Colo., ix, 650 ; xi, 178. 

Underground contour-lines, i, 192. 

Underground structure shown on geological maps, ix, 510 et seq. 

Underground surveying, Use of plummet-lamp in, i, 378. 

Underground transportation : By moving chain, ii, 203 ; By tail-rope 
at Pittsburgh, v, 417. 

Underground waters, Direction of flow of, xv, 137. 

Under-poled copper, ix, 708. 

Underwood's iron-mine, Dillsburg, York County, Pa., v, 134, 141, 
142. 143 ; xiv, 895. 

Uniacke gold-district, N. S., xiv, 689. 

Unicoi County, Tenn., brown-ores, xv [178]. 

Uniformity and homogeneity of steel and wrought-iron compared, 
viii, 361. 

Uniformity in Bessemer steel, Attainment of, i, 85 ; xv, 340. 

Uniformity in rail-sections and fastenings, ix, 372, 373, 553, 586, 587. 

Union Clay Works, Ocean County, N. J., vi, 178, 187. 

Union coal-mines, Chesterfield County, Va., iv, 309 ; vi [232]. 

Union County, 8. C, magnetic iron-ores, xii [135]. 

Union Dortmund (German) steel rails. Analysis of, xi, 201. 

Union furnace, Dunbar, Fayette County, Pa., iii, 400. 

Union Gravel gold-mine. Empire Hill, Cal., vi, 95. 

Union Iron Company's Bessemer Works, South Chicago, 111., v, 211. 

Union Iron Works, San Francisco, Cal., x, 92. 

Union lead-mine, Inyo County, Cal., i, 387. 

Union lead-mines. New River, Va., v, 85 ; viii, 344, 345. 

Union rolling-mill, Pittsburgh, Pa., viii, 15 ; Visit to, viii [7]. 

Union silver-lead mine, Cerro Gordo, Cal., vi, 397. 

Uniontov^n, Fayette County, Pa. : Cement stone, iii, 407 ; Coal-bed, 
X, 150-160 ; xiv [637], 639 ; Iron-ores, xiv, 646. 

Unionville silver-district, Nev., iii, 206 ; v [177] ; vi [344]. 

United Mexican Mining Company, xv, 19. 

United mines, Wales, tin and copper, vii, 45. 

United States : A century of mining and metallurgy in, v, 164 ; Coal 
production, v, 171, 194, 376, 504; ix, 294, 299 ; x, 149, 228 ; Geo- 
graphical distribution of iron-ores, iii, 373 ; Mineral-land patents, 
vi, 383, 384 ; Mining law, v, 179 j vi, 349, 383 ; xii, 677 ; Popula- 
tion, V, 193 ; Production of copper, v, 194 ; x, 229 ; Of gold, iii, 
205; V, 170, 194; ix, 297, 299 ; x, 229; Of lead, v, 174, 194 ; Of 
mercury, v, 171, 194; Of petroleum, v, 171, 194, 504; ix, 298, 
299 ; X, 357 ; Of silver, iii, 202 ; v, 194 ; ix, 297, 299 ; Specifica- 
tions for steel for government cruisers, xii, 662. 

United States Board to test Iron and Steel, iv, 16, 23 ; Abolishing of, 
X, 387 ; Creation of, x, 363, 384 ; Work of, vi, 101 ; vii, 256, 262 ; 
viii, 277 ; x, 363, 364, 385, 392. 



356 TBAN8. AM. INSTITUTE OF MINING ENGINEEBS. 

United States Greological Survey, Greological map of, xv, 484 ; Mining 
work of, X, 412. 

United States geological Surveys of the Territories, a catalogue of 
official reports, vii, 455 ; Supplement I, viii, 466 ; Supplement II, 
ix, 621. 

United States Iron and Tin-plate Works, Visit to, viii [8]. 

United States TestrOommiasian Bill (Eqleston), xii [449]. 

United States Testing-Machine at Watertown Arsenal (Holley), vii [226], 
256. 

United States testing-machine at Watertown arsenal, vii, 256 ; x, 
363, 364, 367, 370, 371, 372, 374, 378, 385, 390, 396, 401 ; Inspec- 
tion of, xi, 223 ; Used to determine strength of American woods, 
xi, 284, 285. 

Universal suspended hydraulic lift, Herrick's, vii, 303. 

University stamp-mill, Gilpin County, Colo., i, 41. 

Upland iron-mines, Roanoke County, Va., Excursion to, xii, 10. 

Upper Barren coal-measures, Pa., xiv, 634. 

Upper Forest Tin Works, Wales, preparation of thin sheets of iron, 
vii, 92. 

Upper Lehigh coal-mine, Green Mountain, Pa., xi, 158. 

Upp&T'Measure Goal-Fields of Tennessee (Colton), xiv [12], 292. 

Upper Osage district. Mo., brown-ores, xii [142]. 

Upper Silurian Age in San Juan County, Colo., xi, 172. 

Upsetting steel, xi, 255. 

Ural Mountains: Iron-ores, iii^ 361, 366 ; Silver-sandstones, ix, 33. 

Use and Advantage of the Prop Screw- Jack (Gaujot), i [12], 82. 

Use of Anthracite Waste (Blandy), v [48], 465. 

Use of Blast-Furnace Slags (Egleston), i [18], 206. 

Use of Determining Slag-Densities in Smelting (MacParlane), viii 
[3], 71. 

Use of Gasoline- Oas in a Chemical Laboratory (Wait), xiv [595], 
769. 

Use of High Explosives in the Blast-Furnace (Witherbee), x [125], 
206. 

Use of High Explosives in the Blast-Furnace, and of Water-Spray for 
Cooling in Blowing-down (Taylor), xiii [596], 670. 

Use of Magnetic Needle in Searching for Magnetic Iron- Ore (Smock), iv 
[25], 353. 

Use of Natural Gas for Puddling and Heating at Leechburg, Pa. (Hol- 
ley), iv [6], 32. 
Use of Natural Gas in a Lead Blast-Fumace (Blake), xv [Ixxi], 661. 
Use of Red Charcoal in the Blast-Furnace (Kent), vi [21], 206. 

Utah: Argentiferous lead-ores, i, 92, 110, 124; ii, 17 ; Coking coal, ix, 
294 ; Economical results of smelting, ii, 17 ; Gold in, iii, 203 ; 
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Utah — Continued, 

Iron-ores, xiv, 809 ; Lignites, iv, 298 ; Milling silver-ores, viii, 134, 
651 ; Presence of charcoal in the silver sandstones, xi, 117, 120 ; 
Saturn Smelting Works at Sandy Station, i, 385 ; Silver-mills : 
Christy, Leeds, Stormont, viii, 528 ; Ontario, viii, 551 ; Silver Reef, 
viii, 557; Silver-ores, iii, 206; Silver sandstone district, viii, 134; 
ix, 21 ; Smelting of argentiferous lead-ores, i, 91 ; ii, 17 ; Smelting 
in Salt Lake Valley, xi,56 ; Smelting- works : At American Fork, 
i, 128, 384 ; Bristol and Daggett, Bingham Canyon, i, 125, 385 ; ii, 
17; Buel and Bateman, Little Cottonwood Canyon, i, 127; Silver 
Mining and Smelting Company's Works, Bingham Canyon, i, 104, 
125 ; Waterman Smelting Works, Stockton, iii, 308 ; Winnamuck 
furnace and mine, Bingham Canyon, ii, 17 ; Vein-structure in the 
Frisco district, xi, 118; Waste in smelting argentiferous lead-ores, 
ii, 25 ; iii, 100. 

Utah silver-mine, Comstock lode, Nov., vii [75]. 

Utica cement-works. La Salle, 111., xiii, 172; Visit to, xiii, 11. 

Utilization of the Copper and Iron Sulphides of Virginia, North Carolina 
and Tennessee (Boyd), xiv [12], 81. 

JJisch Automatic Jig (Engelmann), ii [5], 31. 

Vaal River, South Africa, diamond-diggings, xv, 394, 410. 

Vacuum-Pump and Table-Blowpipe (Durfee), xiii [3], 279. 

Vale coal-mines. New Glasgow, N. S., xiv, 405, 408. 

Valentin, Basil, on the divining-rod, xi, 417, 421. 

Valle lead-mines, St. Fran9ois County, Mo., iii, 123 ; v, 104, 325. 

Valledllo Mines, Mexico (Chism), xiii [297], 351. 

Vallejo, North Cal., quicksilver-ores, iii [273]. 

Vallemont, Abb6, on the divining-rod, xi, 427-429. 

Valley furnace, Pottsville, Pa., iii, 152. 

Valley Head, De Kalb County, Ala., iron-ores, xv, 188. 

Valley Smelting Works, Golden, Colo., Visit to, xi [22], 

Valton, F., Note on the Manufacture of Ferromanganese in the Blast- 

Furnace, vi [5], 451. 
Valuation of Iron-Mines in New York and New Jersey (Smock), x [241], 

288. 
Van der Weyde, Dr. P. H., analysis of fuel-gas, viii, 292, 293. 
Van Deusen ville iron-furnace, Berkshire County, Mass., v, 233 ; Visit to, 

vi [17]. 
Van Dyke coal-mine, Rockspring station, Bitter Creek, Wyom., iv, 

299, 302. 
Van Liew iron-mine. Cripple Creek, Va., xii [28], 34. 
Van Rensselaer Polytechnic School, Troy, N. Y., xv, 321. 
Vanadium, effect on the color-test for carbon, x, 185. 
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Vanadium minerals in Southern New Mexico, x, 425, 432, 443. 

Vancouver's Island, coking coal, xv, 709. 

Vanderbilt claim. Southern Utah, ix [23, 31]. 

Vanderbilt University, Nashville, Tenn., xv, 321. 

Vanderpool, E., experiments on water-gas, viii, 303. 

Vanncr (see Frue vanner). 

Vanning machines (see Frue vanner), xii, 64. 

Vapor of petroleum as a cure for blast-furnace chills (see Blow-pipe) ; 
Calculations of heat and temperature, xi, 450-475. 

Varangeville, France, ammonia-soda process, vii [297]. 

Varrentrap's investigation on the weathering of coal, viii, 207. 

Vegetable remains, in silver sandstones of Utah, ix, 27, 28, 29, and 
in the Ural Mountains, ix, 33. 

Vein-limestone (dolomitic) of the Eureka district, Nev., vi, 352, 354, 
356, 372, 555 ; Analyses, vi, 355 ; Caverns in, vi, 357 ; Fissure 
planes, vi, 358 ; Microscopical analysis, vi, 362 ; Width, vi, 359. 

Vein, lode or ledge of ore : Mining locations on, vi, 350, 563 ; Use 
and meaning of terms, vi, 370, 380, 381, 383, 560-563. 

Vein-structure : About Prescott, Ariz., xi, 288-292 ; Deloro, Can., xi, 
191 ; In Frisco district, Utah, xi, 118 ; In Gilpin County, Colo., xi, 
29-32 ; In San Juan County, Colo., xi, 170, 171, 185, 187, 189, 191 ; 
In Southwestern Colorado, xv, 218 ; In stratified limestone, xv, 32 ; 
In the Bassick mine, Colo., xi, 110-112. 

Veins : Hoefer's method of determining faults in, x,456 ; Filling of, i, 
423 ; ii, 217 ; Origin of, ii, 215. 

Vekdty of Blast^Fumaee Oas (Church), iv [17], 119. 

Venango County, Pa. : Coal, x, 153, 160 ; xiv, 33 ; Natural gas, iv, 
32 ; Oil, vii, 316, 317, 318 ; x, 358 ; xiv, 422, 424, 431, 647, 648 ; 
XV, 8, 9, 513. 

Venerite, a new copper mineral, iv, 328. 

Ventilation : Of coal, viii, 207 ; Of Comstock mines, vii, 48 ; Bad 
ventilation in mines a cause of heat, viii, 331 ; Of explosions, x, 
70 ; Effect of splitting air, v, 159 ; Relations to health of miners, 
viii, 104-120 (see also Pocahontas mine-explosion, Midlothian 
Colliery, and Fire-gas). 

Venting molten steel. Improvements in appliances for, vii, 13. 

Vera Cruz, Mex., gold, xiv, 336. 

Verde copper-district, Ariz., xv, 32, 72. 

Verdigris, incidental production in manfacture of charcoal, vii, 152. 

Vermilion iron-range, Minn, (specular), xii [136]. 

Vermont : Catalogue of official geoglogical reports, vii, 521 ; Sup- 
plement I, viii, 478 ; Hematite ore* mines and blast-furnaces, v, 228, 
234 ; State Agricultural College, xv, 321 ; University of, xv, 321. 

Vermont gold-mine, Mariposa County, Cal., vi, 149. 
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Vernon County, Wis., copper pyrites, viii, 501. 

Vernon gas- well, Oneida County, N. Y., xv, 523. 

Vernon, Oneida County, N. Y., oolitic red hematites, xii [139]. 

Verona Tool Works, Pittsburgh, Pa., Visit to, viii, 7. 

Vesuvius iron-mine, Rockbridge County, Va., xii, 19. 

Vet a Grande silver-mine, San Miguel property. State of Chihuahua, 
Mex., X, 294. 

Veta Madre gold- and silver-mine. Stony Gulch, San Juan County, 
Colo., xi [170]. 

Vendin, Pas de Calais, France, sliaft sunk and tubbed by the Chau- 
dron process, v, 123, 131. 

Vibration (shock) : Effect on iron and steel, viii, 77, 78 ; ix, 375, 542, 
667 ; X, 384, 406, 407. 

Victoria Bridge, Excursion to, viii [137]. 

Victoria coal-mine. Cape Breton, N. S., xiv, 543,550, 557, 558. 

Victoria, Australia, gold-fields, vi, 34. 

Victoria sdlt-well, Goderich, Can., vi, 135. 

Victoria University, Owens College, Manchester, Eng., xv, 326, 811. 

Vieille Montague Company, Moresnet, drilling-machines, iii, 147. 

Vienna Exposition, 1873 : Mining industry at, ii, 131 ; Wharton's ex- 
hibit of pure wrought nickel, xi, 277. 

Vigo County, Ind., iron manufacture, iii, 389. 

Villa Alta, Department of, Mex., xv, 15. 

Villanueva coal-fields, Spain, iii [373]. 

Vinton County, O. : Brown-ores, and clay iron-stone, xii [143] ; Coal, 
ii, 273 ; Iron-ores, iii, 386, 408. 

Vinton, Prop. Francis L., An Eccentrio Theodolite, i [12], 63. 

Virgin City, Southern Utah, ix, 27. 

Virginia : Agricultural and Mechanical College at Blacksburg, xv, 
321 ; Anthracite on Peak Mountain, near Wytheville, v, 88; Black- 
band ores and coal in Southwestern, v, 88 ; Carbonite or natural 
coke, iii, 230, 456 ; xi, 446 ; Catalogue of official geological reports, 
vii, 522 ; Supplement I, viii, 478 ; Supplement II, ix, 632 ; Coal 
in Southwestern Virginia, viii, 342, 347; Coke, xv, 212; Compari- 
son of its crystalline rocks with those of New England, x, 477 ; 
Copper deposits in Carroll County, v, 82; Coprolites, xiv [83]; 
Eastern coal-field, iii, 228 ; Explosion of fire-damp at Midlothian 
colliery, v, 148 ; Falling Cliff zinc-mine, x, 111 ; Firebrick-clay 
on Lick Mountain, v, 87 ; Greological survey, vi, 228, 251 ; Gypsum 
deposits in Southwestern, v, 91 ; Iron-ore of the New River region, 
V, 84, 90; Lead and zinc deposits of New River region, v, 85; 
Lead and zinc ores in Southwestern Virginia, viii, 340 ; Iron-ores 
of the Middle James River, in Amherst and Nelson counties, xi, 
201 ; Iron-ores of the Valley of, xii, 17 ; Manganese deposits in 



360 TKAN8. AM« INSTITUTE OF MINING ENGINEERS. 

Virginia — OmHnued. 

Southwestern, v, 86, 87, 90; Meetings: Staunton, May, 1881, Pro- 
ceedings, X, 1 ; Papers, x, 9 ; Roanoke, June, 1883, Proceedings, 
xii, 1; Papers, xii, 15; Mesozoic formation, vi, 227; Midlothian 
Colliery, i, 346; ii, 260; iii, 183; iv, 308; vi, 256, 265; Mineral 
resources of Southwestern Virginia, v, 81 ; viii, 338 ; Pyrites, xii, 
527; Rich Hill iron-deposit, x, 77; Sulphur in coals, ix, 657; 
Surface copper-ores near Wytheville, v, 87 ; Titaniferous iron-ores 
from North Garden, xi, 162 ; Zinc in hematite iron-ores, vii, 93. 

Virginia City, Nov., vi [346] ; Operations of the California Mill, viii 
569; Silver-mines, iii, 206; v, 196; vii, 45, 439; viii, 84, 324 
Metallurgical processes, ii. 159 ; v, 178 ; viii, 141, 561 ; xiv, 731 
Water Company, vi, 71. 

Virginia lead-mines, Franklin County, Mo., v [107]. 

Virginia or Iron shaft. Eureka consolidated mine, Nov., vi, 366. 

Virginia silver-mine, Rosita, Colo., vii, 21, 27. 

Vivian's Smelting Works, Swansea, Wales, xiii [86], 88. ' 

Vizina gold- and silver-mine. Tombstone, Ariz., x, 335, 336. 

Vogel, experiments on the reaction of common salt and carbonate of 
ammonia, vii, 299. 

Volatilization of silver, lead, and zinc in roasting and smelting, xi, 
396, 397, 409, 411. 

Volcan silver-mine. Sierra Mojada, State of Coahuila, Mex., xv [553]. 

Volcanic area in San Juan County, Colo., xi, 177-182. 

Volcanic rocks in San Juan district, Colo., xv, 232. 

Volhard's method of determining manganese, x, 204. 

Volumetric assay of silver bullion, iv, 347 ; x, 491-493. 

Volu7}ietric Determination of Manganese (Mjlckijsto&h), xii [11], 79. 

Volumetric Determination of Sulphur and Ammonia in lUuminating- Qas 
(Sadler and Sillimak), v [21], 387. 

Volumetrie Estim^ion of Manganese in Pig-Iron and Steel (Williams), 
X [3], 100. 

Vohmietrio Method of EstimoMng Phosphorus (Wright), x, 197. 

Von Buch on the classification of original rocks, viii, 65. 

Von Richthofen on the classification of original rocks, viii, 70. 

Vosges, The granite and syenite of, xi, 363, 370, 375. 

Vulcan furnace, Mich., records, xv, 155. 

Vulcan Iron and Steel Works, St. Louis, Mo. : x, 100 ; xv, 347 ; Fur- 
nace choked by dust, ix [67] ; Use of block coal at, i, 226, 228. 

Vulcan Iron Company's Bessemer Works, St. Louis, Mo., v, 214. 

Vulcan iron-mine (Menominee region). Visit to, ix, 10. 

Vulcanization of caoutchouc, viii, 191. 

Vulture gold-mine, Pinal County, Ariz., xi, 291. 

Vulture silver'mine, Leadville, Colo., xiv, 289, 291. 
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Wachob coal-mines, Jefferson County, Pa., xiv, 28. 

Wadsvvorth, Dr. M. E., Microscopic examination of the rocks of 
South Wales, xi, 498-501. 

Wages of miners, smelters and laborers : In Gunnison County, Colo., 
ix, 251 ; In Ontario, Can., ix, 420 ; In Przibram, Bohemia, ix, 
424 ; On Lake Superior, ix, 718 ; In mining regions of Southern 
States, ix, 402. 

Wagon Creek, Costilla County, Colo., magnetites, xiv, 271. 

Wagon Wheel Gap, Colo., hot springs, xi, 180. 

Wahsatch furnace, Salt Lake County, Utah, iii, 100. 

Wair gold- and silver-mine. Engineer Mountain, San Juan County, 
Colo., xi [170]. 

Wait, Prof. Charles E., A Oupel-Maehine, xiv [595], 767 ; Antimony 
Deposits in Arkansas, viii [6], 42 ; Note on the New Chemical Labora- 
tory of the Missouri School of Mines, xv [Ixiv], 21 ; The Condition 
of Silver in a Sample of Litharge, xv [Ixxiv], 463 ; The Use of Oaso- 
line-Oas in a Chemical Laboratory, xiv [595], 769. 

Wake County, N. C, brown-ores, xii [135]. 

Walcott on the geological horizon of Lake Valley, N. M., x, 430. 

Walden's Ridge, Lee County, Va., iron-ores, viii [339]. 

Walden's Ridge, Tenn., coal, xv, 185, 186, 193, 743, 744. 

Wales (see South Wales) : Hot mines, vii, 45 ; Pre-Carabrian rocks, 
vii, 335. 

Walker coal-tract, Belknap bed, Tex., ix, 500. 

Walker County, Ala.: Clay-iron-stone, xv, 209; Coal, xii, 150. 

Walker County, Gkt., iron-ores, xv, 187, 203. 

Walker, W. G., coal mine, Somerset County, Pa., xii, 495. 

Walker, W. R., use of steam in the Bessemer process, xii, 266. 

Walker's coal-mine, Garrett, Somerset County, Pa., xii, 482. 

Walker's Creek, Bland County, Va., lead- and zinc-ores, viii, 341. 

Walker's Lake, Eastern Nev., enlarged area, vi, 346. 

Walker's Mountain, Va., iron-ores, viii [339]. 

Wallace & Son's Works, Ansonia, Conn., steel wires coated with cop- 
per, X, 317. 

Wallace, Dr., of Glasgow, on heat of combustion of coal-gas, viii, 302. 

Wallen's Ridge coal-field, Tenn., xv, 185, 186, 193, 743, 744. 

Walloon process (see American bloomary). 

Wall's coal-mine, Somerset County, Pa., xii [482]. 

Walnut Mountain coal-field, Tenn., xiv, 296. 

Walnut-wood, Amount of water in, xi, 80. 

Walsenburg coal, Huerfeno County, Colo., v, 367, 368, 370, 372, 376. 

Walsh, Edwabd, Irreffularities of the Blast-Furnace Process, and a 
Practical Way to Avoid Them, xv [Ixx], 419. 

Walton iron-mine, Va., xii [28, 33]. 
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Ward iron-mine, N. J., ii [316]. 

Ward, Willard P., A Process for Making Iron Direct from the Ore, 
xii [450], 522 ; Notes on the Behavior of Manganese to Carbon, x 
[240], 268 ; The Manufacture of Ferromanganese in Blast-Fuma^ces, 
V [441, 611 ; The Manufacture of Ferromanganese in Georgia, iv 
[22], 362 ; Remarks on Clapp-Griffiths steel, xiii, 769 ; On the 
behavior of manganese to carbon in iron and steel, xi, 197. 

Ware-clay in New Jersey, vi, 182. 

Waring rock-drill, iii, 147. 

Warner furnace, Tenn., xv, 192. 

Warren County, N. J„ iron-ores, ii, 316 ; iii, 374 ; x, 289. 

Warren County, Pa.: Coal, x, 154, 160; xiv, 33; Mountain sands, 
xiv, 648, 651 ; Oil-pools, xiv, 420. 

Warren County, Va., red hematites, xii [138]. 

Warren mining-district, Cochise County, Southern Ariz., xv [26], 52 
etseq^ 

Warren oil-group, Pa., xv, 518. 

Warren Pipe Foundry, Phillipsburg, N. J., Visit to, ii [9]. 

Warren Thread Company, Worcester, Mass., ix, 271. 

Warrior coal-field, Ala. : ii, 144 et seq. ; iii [375] ; xi, 236-247 ; xii, 
147 ; XV [193], 194, 211 [737]. 

Warwick furnace, Pottstown, Pa., viii, 41 ; ix, 494 ; xiii, 496, 499, 
627 ; xiv, 833 ; xv, 390 [440], 441, 443, 446 ; A short blast at, ix, 
51, 60, 65 ; " Dirt-troubles," xv, 148, 149 ; Economical working, 
ix, 494. 

Warwick iron-mine, Boyertown, Pa., iv [326] ; xiv, 895. 

Warwickshire coal-measures, England, i, 302. 

Washburn & Moen Manufacturing Company, Worcester, Mass. : Con- 
struction of gas-producers using blast, ix, 315; Experiments in 
wire-drawing, ix, 299, 673 ; Experiments with salt-process, ix, 303. 

Washing coal, ix, 294, 461 ; At Johnstown, Pa., i, 223, 224 ; At 
Pittsburgh, Pa., iii, 182 ; For coking at Riddlesburg, Pa., iii, 172 ; 
In England, iii, 182 ; Stutz washing machinery, ix, 466-477. 

Washing gold. Records of, vi, 36. 

Washing Phosphoric Pig-iron for the Open-Hearth and Puddling Pro- 
cesses at Krupp^s Works, Essen (Holley), viii [134], 156, 

Washing pig-iron, Krupp's process, at Springfield, 111., ix, 297. 

Washing trommel, ix, 447. 

Washington coal-bed : Panther Creek basin. Pa., xi, 142 ; Pittsburgh, 
Pa., xiv, 626. 

Washington County, Ark., siderite, xii [142]. 

Washington County, Md. : Brown hematites, xii [138] ; Iron manu- 
facture, iii [384]. 
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Washington County, Mo. : Lead-deposits, v, 100, 104 ; Red hema- 
tites, xii [139], 

Washington County, O., carbonate iron-ores, xii [141]. • 

Washington County, Pa.: Coal, vi, 443, 444, 446; viii, 75; x, 151, 
152, 160, 161 ; xiv, 634 ; Natural gas, xiv [437] ; xv, 7, 516, 517 ; 
Oil-wells, xiv [647]. 

Washington County, Tenn., brown-ores, xv [178]. 

Washington County, Utah, silver-sandstone district, ix, 21. 

Washington County, Va. : Iron-ores, viii, 338, 339, 340 ; Lead- and 
zinc-ores, viii [340]. 

Washington Gkts Company, Pittsburgh, Pa., xv, 531, 632, 533. 

Washington iron-mine, Lake Superior, Mich., i, 198. 

Washington lead-mine, N. C, v, 425. 

Washington meetings : Feb., 1876, Proceedings, iv, 18 ; Papers, iv, 
191 ; Feb., 1882, Proceedings, x, 225; Papers, x, 247. 

Washington, N. J., kaolin, vi, 184. 

Washington oil-pool, Chartier's Creek, Pa., xiv, 431. 

Washington stamp-mill, ^hasta County, Cal., i, 48. 

Washington University, St. Louis, Mo., v [184] ; xv, 320, 321, 331, 
332, 336, 809, 814, 818. 

Washoe process, ii, 159 ; v, 178 ; viii, 141, 661. 

Wassaic, Dutchess County, N. Y. : Charcoal-kilns, viii, 378, 392, 
393 ; Iron-works, v, 229 ; viii, 378, 390, 392 ; xii, 91 ; Visit to 
furnace and condensed-milk works, vi, 16. 

Wasseralfinger hot-blast ovens, i, 468, 469. 

Waste in American smelting-works (silver-lead), ii, 26 ; iii, 98. 

Waste of anthracite coal in mining, breaking, and transporting, i, 66, 
69, 406 ; v, 417 ; ix, 294 ; Appointment of committee on, i, 9 ; 
Preliminary report of committee, i, 59. 

Waste of energy in the production of water-gas, pamphlet by the So- 
ciety of Gas-lighting, viii, 296. 

Wasting of Coals at the Mines (Harden), i [30], 406. 

Watauga County, N. C, copper-ores, viii [342]. 

Water : Analyses, vii, 53 : As a medium for ore-dressing compared 
with air, vi, 415 ; At great depths in mines, vi, 544 ; Effect on 
iron, ix, 272, 273 ; From drive-wells, Worcester, Mass., analyses, 
ix, 272 ; Locating springs with the divining-rod, xi, 411 et seq, ; 
Measurement, miner's inch, vi, 58 ; ix, 157 ; Mechanical purifica- 
tion by filtration, x, 112-118; Natural indications of subterranean 
water, xi, 443, 444 ; Water-power in the Southern gold-belt, ix,401. 

Water-balance pump, vii, 424. 

Water-Cooled Oas-Produeer (Taylor), xv [Ixx viii], 822. 

Water-gas : Analyses, viii, 291 ; Best gaseous fuel, xi, 302 ; Calcu- 
lations of heat and temperature of combustion, xi, 307-314 ; Coal 
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Water-gas — Oontinued. 

consumed in making, xi, 309-312, 315; Composition, xi, 312; 
Ck>8t of production, xi, 315, 316 ; Ooodjear's furnace, xi, 303 ; In- 
candescent light, xiii, 742 ; The Strong furnace, xi, 317, 318. 

Water-Gas as Fuel (Goodyear), xi [226], 301. 

Water- Gas Furnace at Elgin, lU. (Barnes), xii [176], 359. 

Water- Chs Open- Hearth Furnace (Lilibnbbrg), xiii [598], 708. 

Water in Goals (Britton), v [16], 97. 

Water-pressure blowing-engine, Indicator cards from, vii, 339. 

Waterproofing Loiseau's artificial fuel, vi, 219. 

Water-Supply ai the Bessemer Steel Works of the Edgar Thomson Steel 
Company (Barnes), vii [116], 206. 

Water-supply, Rules for determining, iii, 109. 

Water-tank, Note on a self-dumping, xiv, 371. 

WaJter-Tuhe SteamrBoUers ai the Lucy Furnace (Kent), xiii [4], 45. 

Water-wheel at Au Sable Porks, viii, 543. 

Water-works, Pittsburgh, Pa., Visit to, viii [7]. 

Waterloo iron-mine, Warren County, N» J., ii, 319. 

Waterloo silver-mine. Calico, Cal., xv, 728, 731. 

Waterloo, Wis., brick, viii, 503. 

Waterman silver-mine, Grapevine district, Cal., xv, 728. 

Waterman Smelting Works, Stockton, Utah, iii [308], 309. 

Watertown Arsenal, Mass. (see United States Testing Machine): 
Testing machine, vii, 256 ; xi, 223. 

Watson iron-mine, Pictou County, N. S., xiv, 57. 

Wattson iron-mine. Bloody Run, Pa., fossil, iii, 174. 

Waukeag silver-mine, Hancock County, Me., vii, 353, 355. 

Waupecan coal-seam, Waupecan Creek, 111., iii, 199. 

Waverley gold-fields, N. S., alluvial gold, xiv [679], 683, 689. 

Wax-process of photo-mechanical engraving, xv, 269. 

Wayne County, 111., carbonate iron-ores, xii [143]. 

Wayne County, Mo., brown-ores, xii [139]. 

Wayne County, N.Y.: Iron-ores, iii [378,382]; iv,220; Natural gas, 
XV [524] ; Salt deposit, v, 554. 

Wayne County, Pa., coal, xv [700]. 

Wayne County, W. Va., black-band, xii [142]. 

Waynesburgh coal-bed, Greene County, Pa., vi, 440, 441 ; x, 150- 
160; xiv, 637. 

Way-Up gold and silver-mine, Tombstone, Ariz., x, 336, 343. 

Weagley copper-mine, Adams County, Pa., xii [89]. 

Weakness in cylinders. Lines of, xi, 234. 

Wear of iron rails, iii, 68 ; v, 107, 115 ; viii, 62. 

Wear of steel rails, vii, 202-205, 360, 363, 364, 368, 369, 379, 383, 
384, 386, 388, 392, 408 ; Actual tests for wear of rails, ix, 596, 
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Wear of steel rails — Continued, 

597 ; Bears no relation to the chemical composition and physical 
properties determined by Dudley, ix, 554 ; Conditions favorable to 
slower and faster wear, ix, 574 ; Dependent on abrasive resistance, 
ix, 569; Dependent on many external conditions as well as inherent 
qualities of rails, ix, 572-575, 576; Dependent on pressure of 
wheels, ix, 529, 579, 580; Effect of carbon in comparison with 
phosphorus, silicon and manganese, ix, 549^ 571 ; Effect of curves 
on wear, ix, 342, 343, 351, 584 ; Effect of grades on wear, ix, 350, 
674 ; Effect of silicon, ix, 608 ; Flange wear, ix, 342, 343, 344, 
591 ; Less in the harder rails, ix, 248, 529, 550, 573, 575, 576, 578 ; 
Less in the softer rails, ix, 247, 341, 356, 590 ; Mangauese, no 
effect on wear, ix, 608 ; Medium hardness gives the best wear, ix, 
210, 247 ; More proof required that soft rails give the slower wear, 
ix, 596, 597 ; Theory of wear, ix, 339, 347, 348, 368, 529. 

Wearing Capacity of Steel Rails in Relation to their Chemical Composition 
and Physical Properties (Dudley), ix [283], 321. 

Weather waste of coal, i, 286 ; ii, 151 ; iv, 60 ; viii, 204. 

Weaver coal-mine, Cambria County, Pa., xii, 481. 

Weaver iron-mine, Pictou County, N. S., xiv, 57. 

Web of rail, Proportions of, ix, 367, 368. 

Weber on Dr. Dudley's paper, ix, 247. 

Weber River, Utah, coal, iv, 302. 

Webster coal-mine, Clearfield County, Pa., xii, 493 ; xiv, 27. 

Webster iron-mine, Pictou County, N. S., xiv, 58, 59. 

Webster, N. C, corundum locality, vii, 85. 

Wedding, Dr. Hermann, The Nomenclature of Iron, v [10], 309; Re- 
marks on the expulsion of cinder in rolling rails, v, 115 ; On the 
hot-blast, V, 79. 

Weed & Williams's forge, New York, ix, 72. 

Weed hematite-ore-mine, Columbia County, N. Y., v, 223; Visit to, 
vi [16]. 

Weeks, Joseph D., Iron-Making in India, ix [4] ; Note on Hadfidd's 
Patent Manganese Steel, xiii [5], 233 ; Tests of Manganese Steely xv 
[Ixxiv], 461 ; When was Coke Pig-Iron first made at Coalbrookdalef 
xii [450] ; Remarks on kerosene blowpipe, xiii, 678 ; On relief 
associations, xii, 605. 

Weighley coal-mine, Somerset County, Pa., xii, 495. 

Weigh Lock furnace, Mauch Chunk, Pa., iii, 153. 

Weight, Fall and Speed of Stamps (Munroe), ix [6], 84. 

Weight of rails, ix, 196; German, ix, 243-; Relation to weight and 
speed of engines, ix, 197, 579. 

Weights and measures in Mexico, xv, 122. 

Weimer Machine Works, Lebanon, Pa., xv, 689. 
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Weimer, P. L. : Designer of Warwick furnace, ix, 52 ; Suspended 

hotrblast stove, iy» 208. 
Weimer' s coal-mine, Somerset County, Pa., xii, 482. 
Weistling, Colonel Qeorge B., fuel changes at Mont Alto furnace, Pa., 

viii, 170. 
Welch, Ashbel : Discussion of steel-rails, ix, 529 ; Bail section, ix, 
531-533, 552, 585, 603, 604 ; Bemarks in the discussion on iron 
and steel considered as structural materials, x, 361. 
Welding capacity of wrought-iron : Affected by phosphorus, silicon, 

carbon, copper, etc., vi, 104, 113 ; Theory of, vi, 112. 
Welding of iron and steel without the use of fluxes, the Wheeler pro- 
cess, vii, 79, 166. 
Welding of steel, conditions of successflil welding, xi, 251-255. 
Weldon iron-mine, Morris County, N. J., ii, 321. 
Weldon, Walter, paper on the manufacture of alkalies, xiii [372]. 
Wellesley College, Mass., Invitation to, xi, 222. 
Wellington copper-mine, Ontario, Can., xiv, 692. 
Wellman, S. T., form of ports for gas-furnace, ix, 49. 
Wells: Locating wells with the divining-rod, xi, 411 et seq,; Natural 

indicatioQ of subterranean waters, xi, 443. 
Wells, Bard, Beport of section of southern anthracite field of Penn- 
sylvania by, xi, 142. 
Wells, Horace L., Note on the Determination of Small Quantities of 

Titanium in Iron or Steel, xiv [595], 763. 
Welton, Thomas, on the divining-rod, xi, 414, 415, 430. 
Wendel, August, The Effect of Manganese in Bessemer Metal, iv [22], 
364 ; Analysis of specimen of iron found under the Egyptian obelisk, 
viii, 278 ; Discussion of steel rails, ix, 563. 
Wendt, Arthur F., A Blast-Furnace with Bosh Waier-Jackets and Iron 
Top, xiii [7], 31 ; A Sectional Hanging-Pipe Hot-Blast Oven, xv- 
[Ixv], 78 ; Boessler^s Method of Manufacturing Sulphuric Add and 
Sulphate of Copper, xii [178], 274; The Concentration of Iron- Ores^ 
xiii [7], 35; The Copper-Ores of the Southwest, xv [Ixiv], 25; The 
Iron- Ores of Putnam County, N. F., xiii [298], 478. 
Wenkoop's ore-bank. Pa., i [136]. 
Wenzel silver-lead-mine, Pribram, Bohemia, ix, 422. 
Wermland, Sweden, magnetite, iii, 366. 
Werner, on granite and syenite, xi, 368-369. 
Werneryte in South Wales, xi [489]. 
Wertheim on crushing rolls, ix, 465, 466. 
West Bloomfield, N. Y., gas-well, xiii, 542. 
West Brookside coal-mine, Lykens Valley, Pa., xi, 158, 
West Coast iron district, Eng., red-hematites, iii, 364. 
West Cross Creek coal-basin, Pa., xi, 147. 
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West Cumberland, Eng., method of melting spiegels, vi, 194. 

West gold-mine, Union County, S. C, xii [100]. 

West iron-mine, Sierra Maestra, Cuba, xiii, 616, 624. 

West Point Iron Company, N. Y., v, 95. 

West Point, Lawrence County, Tenn., brown-hematite, xii [145]. 

\Vest pumping engine at zinc-mines near Bethlehem, Pa., i, 69. 

West-Side gold and silver-mine, Tombstone, Ariz., x, 843, 344. 

West Stockbridge, Mass. : Hematites, v [216], 217, 227 ; Visit to 
Pomeroy Iron works, vi [17]. 

West Virginia : Blackband iron-ore on Davis's Creek, x, 80, 81 ; Cata- 
logue of official geological reports, vii, 523; Supplement I, ix, 
632 ; Natural gas, xv, 426 ; New River coal-field, viii, 261 ; Salt 
district favorable to ammonia-soda process, vii, 299; Splint coal of 
the Kanawha Valley, x, 81. 

Westchester aluminous magnetite, ix, 18-21. 

Westchester County, N. Y., magnetic iron-ores, ix, 18. 

Western Middle coal-field of Pennsylvania, xi, 154, 158. 

Western Nail Company, Belleville, 111., xiv, 922, 925. 

Westesson, Josef, The Determination of Phosphorus, xiii [298], 405. 

Westfield, Sauk County, Wis., iron-ores, xii [139]. 

Westinghouse gas-well, Pittsburgh, Pa., xiv, 668. 

Westman kilns for roasting iron-ores, ix, 305. 

Westmanland, Sweden, magnetites, iii, 366. 

Westmoreland Coal Company's mines, Irwin's Station, Pa., ix [666], 
668 ; Session 'of summer school of practical mining, ix, 666, 668. 

Westmoreland County, Pa. : Coal, x, 150, 151, 152, 160, 161 ; xiii, 
330 ; xiv, 636 ; Coal washing plant of the Peun G«s-Coal Com- 
pany, ix, 476 ; Natpral gas, xiii, 544 ; xiv, 435 [437] ; xv, 518 ; 
Oil-pools, xiv [425], 431. 

Westmoreland, Oneida County, N. Y., fossil-ore, xii [139]. 

Westphalia, Germany: Coal-basin, iii [370, 371] ; Spathic iron-ores, 
iii, 363. 

Westport, Dane County, Wis., limestone, viii, 508. 

Westport, Lake Champlain, reduction-furnace, ii, 199. ^ 

Westside gold-mine. Dry Creek, Shasta County, Cal., vi, 94. 

Westville, Acadia coal-pit, xiv, 407. 

Wet process of extraction of copper (Hunt & Douglas), i, 258 ; iii, 
394; iv, 327 ; x, 11-25, 27, 56, 57. 

Wetherill, J. Price, An Outline of Anthracite Coal-Mining in Schuyl- 
kill County, Pa., v [19], 402. 

Wetheriirs method of preparing zinc-oxide, v, 422. 

Weyrauch, Dr. J. J., on the effect of repeated shocks on iron and 
steel, viii, 76. 
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Whale gold and silver-mine, Buoib's Gulch, San Juan County, Colo., 

xi [170], 
Whale Lode of Park County, Colorado (Jernegan), iii [19], 362. 
Whale lode. Park County, Colo., v, 560. 
Wharton coal-bed, Hazelton basin, Pa., xi, 146. 
Wharton, J. C, first maker of pure wrought nickel at his works in 

Camden, N. J., xi, 277-281. 
What Is a Pipe- Vein f (Raymond), vi [15], 393. 
What Is Steel f (Holley), iv [16], 138. 
What la the Best System of Working Thick Coal-Seams f (Heinrich), ii 

[8], 105. 
Whai Steel Is (Prime), iv [22], 328. 
Wheatfield, Berks County, Pa. : iron-ores, iv [323, 325] ; xiv [879], 

895. 
Wheatland, Ocean County, N. J., clays, vi, 178, 187. 
Wheatland, Pa., iron manufactures, iii [386]. 
Wheel-tonnage, ix, 530, 545, 590. 
Weels : Arbel's process for manufacture of forged car- wheels, v, 161 ; 

Contact surface with rails, ix, 579 ; Limit of weight on, ix, 197, 

579, 580. 
Wheeler, Lieutenant G. M. : Reports, vii, 513 ; Survey discontinued 

on the establishment of the U. S. Geological Survey, x, 412. 
Wheeler process, vii, 166; Of combining iron and steel, experiment 

with a rail, vii, 79 ; For rolling scrap steel, ix [297]. 
Wheeler Process of Welding Iron and Steel Without the Use of Fluxes 

(Torrey), vii [115], 166. 
Wheeling, West Va., iron manufacture, iii, 385. 
When Was Coke Pig-iron First Made at Coalbrookdalef (Weeks), xii 

[450]. 
Whinery, S. : A Simple Apparatus for Testing the Comparative Strength 

of Explosives, xiv [12], 75; Remarks on tamping drill-holes, xii, 

575. 
Whiskey Run, Tex., coal, ix, 504. 
Whitcomti's stamp-mill, Gilpin County, Colo., i, 41. 
White & Howell, revolving roasting-furnace, ix, 418. 
White and Parsons locate the Grand Central and Contention claims, 

X, 337. 
White Chimney coal-mine, Chesterfield County, Va., iv, 310. 
White copper-mine, Adams County, Pa., xii [89]. 
White House, Washington, Visit to, x, 240. 
White iron : Condition of carbon in, iii, 41 ; Moisture in air a cause of 

production, i, 329. 
White lead : Adaptability of Missouri leads for, v, 329 ; Manufacture 

of, in Pittsburgh, viii, 25 ; Manufactured from Pennsylvania Lead 

Company's lead, iii, 322. 
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White Mountain, or Montalban rocks, mineral deposit, i, 336. 

White Mud River, Can., salt, xiv, 695. 

White Pine district, Nev.: Clay, i, 102; Early history, i, 122 ; Orea, 
i. 36, 122 ; Silver-mines, i, 398 ; iii, 206 ; v [177]; vi [345, 350]. 

White Pine Mountain, Nev., sandstone, i, 101. 

White Pine Smelting Works, Eureka, Nov., i, 122, 124. 

White Reef, Southern Utah, ix, 22-25, 30, 31. 

White Rock furnace, Wythe County. Va., xii [28], 38. 

White Sulphur Springs, Va., Visit to, x, 4, 8. 

White's coal-mine, East Pike Run Township, Washington County, 
Pa., viii, 75. 

Whiteley Creek, Greene County, Pa., oil-pools, xiv [425], 431. 

Whiteley's Ridge, Tazewell County, Va., iron-ores, viii [339]. 

Whitesides gold-mine. El Dorado County, Cal., vi, 94. 

Whitestown furnace. Pa., i, 137. 

Whitewater, Walworth County, Wis., brick, viii [503]. 

Whitfield County, Ga., brown-ores, xv [179]. 

Whitham's puddling-machine, viii, 357. 

Whitmore & Havens, blister-steel made in Pittsburgh by, in 1831, 
viii, 18. 

Whitney, Prof. J. D. : On the effect of heat in mines, viii, 117; On 
the lead-region of the Upper Mississippi, viii, 479, 499. 

Whitney, St. Clair County, Ala., iron-ores, xv, 188. 

Whitney Stamp-mill, Plumas County, Cal., i, 48. 

Whitwell, Cocke County, Tenn., coal, xiv, 177. 

Whit well- Co wper stove, xiv, 159. 

Whitwell Fire-Brick HotrBlaat Stave and Its Recent Improvements (GrOR- 
don), ix [285], 480. 

Whitweirs fire-brick stoves, viii, 53; At Cedar Point furnace, Port 
Henry, Essex County, N. Y. ; iv. 372, 378; v, 80; ix,67; At Cro- 
zer. furnace, Roanoke, Va., xii, 107, 110; At Dunbar furnace, 
Fayette County, Pa., ix, 64, 65; At Etna Iron Works, Ironton, O., 
ix, 69 ; At Steelton, Pa., ix, 65; At Vulcan Works, St. Louis, Mo., 
ix, 67. 

Whitv^ell, Thomas : English and Atnerican patents for regenerative 
stoves granted to, viii, 53, 54 ; Purchase of rights, viii, 55 ; Re- 
marks on the thermic curves of blast-furnaces, v, 346 ; On super- 
heated blast, V, 346 ; Unsuccessful experiments, viii, 56. 

Whit worth, Sir Joseph, test of steel coated by the Bower-Barff pro- 
cess, xi, 337. 

Whopper Lode, Gunnison County, Colo. (Frazer), ix [5], 249. 

Wickersham process for refining iron, i, 326. 

Wieliczka salt-mine, Austria, exhibit at Vienna Exposition, ii, 138. 

Wiesbaden, Germany, Convention of German geologists, ii [131]. 

24 
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Wight, S. B., analyses of silver slags, viii, 72, 73. 

Wigle coal-mine, Somerset County, Pa., xii [482], 496. 

Wigner, G. W., on the specific gravity of Egyptian syenite, xi, 365. 

WilQOx gas-wells. Elk County, Pa., xiv, 436. 

Wilcox oil-wells, McKean County, Pa., vii [323], 324, 325 ; xv, 514. 

Wilder, General, built Rockwood furnace, Tenn., xi, 506. 

Wild Horse location, Black Mountain, N. M., x, 441. 

Wilhelm, Anspach & Co.'s coal-mine, Somerset County, Pa., xii, 495. 

Wilhelm coal-mine, Elk Lick Township, Somerset County, Pa., viii, 
75. 

Wilhite Station, Cullman County, Ala., ferrocalcite, xii [145J. 

Wilkes, John, Remarks on indicative plants, xv, 660. 

Wilkes-Barre, Luzerne County, Pa. : Anthracite, xv, 699 ; Bore- 
hole, v, 308 ; Coal and Iron Company relief fund, xii, 589; Coal- 
basin, Section of, xi, 151 ; Fires in coal-mines, iii, 449 ; iv, 70 ; 
Meetings, May, 1871, Proceedings, i, 3 ; Papers, i, 31 ; May, 1877, 
Proceedings, vi, 3 ; Papers, vi, 27. 

Wilkes County, N. C, magnetic iron-ores, xii [133]. 

Wilkins coal-mine, Clarion County, Pa., xiv, 29. 

Will County, 111., coal, iii, 188-198. 

Will's Valley, Ala., iron-ore, xv, 188. 

Willenius, Matthias, on the divining-rod, xi, 422. 

William Penn coal-mine, Schuylkill County, Pa., i [273] ; ix, 515 ; 
xi, 158. 

William Reddick silver-mine, Leadville, Colo., xiv [186]. 

Williams & Co., West Bromich, preparation of thin sheets of iron, 
vii, 92. 

Williams, Albert, Jr., Settling-Tanks in Silver-Milk, xi [227], 321. 

Williams, Prop. Charles P. : Note an the Occurrenee of Antimony in 
Arkansds, iii [5], 150 ; Notes on the Preparation of Zinc Oxide, v 
[26], 422 ; Some Points in the Treatment of Lead- Ores in Missouri, 
v [17], 314 ; The Specifie Gravity of Certain Leads, v [49], 615 ; 
Analyses of antimony ores, viii, 44. 

Williams Creek, Caribou gold district, British Columbia, xv [714]. 

Williams, Edward H., The Pocahontas Mine- Explosion, xiii [4], 
237 ; Remarks on Dr. Dudley's paper, ix, 248. 

Williams, F. H. : A Volumetric Estimation of Manganese in Pig-iron and 
Steel, X [3], 100 ; Slag densities and silica contents determined by, 
viii, 72. 

Williams, Gardner F., The Diamond-Mines of South Africa, xv 
[Ixxi], 392. 

Williams gold-mine, Marmora, Ontario, Can., ix, 414. 

Williams, R. Price : Experience with steel rails, ix, 597 ; Investiga- 
tion on the wear of steel rails, vii, 204 ; Quoted as authority on hot 
and cold straightening, viii, 403. 
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Williams, T. M. : Fires in Anthracite Coal-MineSy iii [18], 449; Re- 
marks OD Explosion of Fire-Damp, v, 160. 

Williams* forge, New York, ix, 72. 

Williams* volumetric method of determining manganese, xi, 325- 
329. 

Williamson coal-mine, Phillipsburg, Pa.,xiv, 30. 

Williamson County, Tex., Gold. in, xi, 318. 

Williamson furnace, Birmingham district, Ala., xv, 736, 739, 741, 
742. 

Willis Valley, Ala., hematites, xii [138]. 

Willov^-'wood, Analysis of, xi, 80. 

Wilmington Coal Mining and Manufacturing Company, iii, 193, 200. 

Wilmington Star Coal Company, III, iii, 193, 197, 201. 

Wilmington, Illinois, Coal-Field (Johnson), iii [14], 188. 

Wilson, Eugene B., The Wolf Safety-Lamp, xxii [7], 129. 

Wilson furnace, viii, 358. 

Wilson, H. K., coal-mine, Sullivan County, Ind., iii, 35, 36. 

Wilson process of making wrought-iron direct from the ore, xii, 522. 

Wilson, Walker & Co.^ Pittsburgh, Visit to works of, viii [7]. 

Wilson's coal-seam, Au Sable Creek, 111., iii, 198. 

Wilson's mining location, Lake Superior, viii, 233. - 

Wilt coal-mine, Somerset County, Pa., xii, 481, 496, 

Wilton iron-mine, Middlesex County, Va., xiv [79], 

Winchester drill used in copper-mines on Lake Superior, vi, 290. 

Wind Gap, Lehigh County, Pa., Visit to, xv [ixviii]. 

Windsail shaft. Eureka Consolidated mine, Nev., vi, 364. 

Windsor, Hants County, N. S., Visit to, xiv [323]. 

Wingert coal-mine, Jefferson County, Pa., xiv, 28. 

Winnamuck lead-mine, Bingham Canyon, Utah, i, 125, 126, 385 ; ii, 
17. 

^Winnamuck smelting-works, Bingham Canyon, Utah, ii, 17; iii, 
100 : Bingham Canyon, Utah : Losses in smelting, ii, 25 ; iii, 100. 

Winnebago stamp-mill, Gilpin County, Colo,, i, 41. 

WinsloTV, Me., occurrence of tin-ore, i, 373. 

Winston County, Ala., clay-iron-stone, xv, 209. 

Wire cables, injured by coal-tar at Lake Superior copper-mines, vi, 
297. 

Wire-drawing : Bessemer steel-wire requires greater force to draw 
than soft iron-wire, ix, 672 ; Formula showing relation between 
quantities involved in wire-drawing, ix, 674-677 ; Ordinary lubri- 
cation, ix, 672; Power required to draw wire of different composi- 
tions, ix, 673, 677 ; Use of salt as lubricant, ix, 299, 673. 

Wire-gauge : Committee on, v, 48 ; Report on a standard wire-gauge, 
vi, 500. 



374 TRANS. AM. INSTITUTE OF MINING ENGINEERS. 

Work of the Blast- Furnaces of the North Chicago RoUing-Mill Company 
(Gordon), xiv [320], 362. 

Work performed in heating the blast, yi, 313. 

Working of Three Hearths at the Cedar Point Furnace, Port Henry, N, 
Y. (Witherbee), viii [6], 34. 

Workington, Eng., red hematite, iii, 365. 

Workmen : Decrease of eflSciency at Freiberg, vi, 545 ; Effect of pa- 
ternal government, vi, 545 ; Italian miners, vi, 547 ; Provision for 
their health, comfort, and education, i, 282; iii, 218-228. 

World's Product of Silver (Raymond), iv [16], 186. 

Wormley, Professor, determination of sulphur in coal, viii, 185, 192, 
193. 

Worthington Compound Duplex Pressure-Pump at the Bessemer Works of 
the Albany and Rensselaer Iron and Steel Co,, Troy, N. Y. [Hunt], 
iv [25], 317. 

Wottring's brown-hematite mine, Northampton County, Pa., shaft- 
surveying, vii, 140. 

Wrbna furnace, Styria, xv [440], 445, 446. 

Wright, Prof. A. W., preparation of thin sheets of metals, vii, 92. 

Wright, B. B., A Volumetric Method of Estimating Phosphorus, x, 
197. 

Wright, C. E. : On the iron-ores of Wisconsin, viii, 478, 492 ; Report 
of Commissioner of Mineral Statistics of the State of Michigan, 
ix, 9. 

Wrigley, H. E., The Amount of Oil Remaining in Pennsylvania and 
New York, x [241], 354. 

Wrought -iron (see Iron) : Analysis of, xii, 313 ; Analysis of specimen 
found under the Egyptian obelisk, viii, 278; Blair process, xii, 
524; By Siemens direct process, viii, 321 ; Comparison with steel 
as a structural material, viii, 360; Crystallization by repeated 
shocks, viii, 321 ; Direct from the ore (see American Bloomary 
Process), viii, 515 ; Fatigue and refreshment, viii, 398 ; From phos- 
phoric pig by " washing," viii, 321 ; Its strength affected by composi- 
tion and by its reduction in rolling, vi, 101 ; Lack of homogeneity a 
source of strength, viii, 361 ; Manufacture in Pittsburgh, Pa., viii, 
15; Mexican test, vi, 413; Production in the United States, ix, 
296; Siemens process, xii, 524; Specimen of overblown, viii, 284; 
Tensile strength of cold-rolled, ix, 528 ; Wilson's process, xii, 522. 

Wrought-iron car-wheels, Arbel's process, v, 161. 

Wrought-iron pipe : As pump-rods, vii, 418 ; In hydraulic mining, 
vi, 66. 

Wulfenite : In Eureka, Nev., mines, vi, 559 ; In Tombstone, Ariz., 
ores, xi, 105; Replacing pyromorphite, x, 443, 

Wurtz, Dr. Adolphe, on water-gas, viii, 296, 297. 
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WuRTZ, Dr. Henry, Fuel- Oas and the Strong Water- Gas System, viii 
[283], 289 ; Preliminary Note upon the Carbonite or So-ealled Natural 
Coke of Virginia^ iii [17], 456 ; Kemarks on carbonite or natural 
coke, xi, 446, 448 ; On specimens of Huntelite and Macfarlanite 
from Silver Islet, viii [279]. 

Wuth, Otto, analysis of Chateaugay magnetite, ix, 73, 74, 81. 

Wyan Spring lead-furnace, Morgan County, Mo., v, 321. 

Wyandotte cave, Ind., xv, 540. 

Wyandotte, Mich. : Bessemer experiments at, v, 202 ; Laboratory, 
xii, 223 ; Silver smelting and refining works, ii, 89 ; Sraelting- 
works, viii, 72, 247, 249. 

Wyandotte Silver Smelting- and Refining Works (Courtis), ii [9], 89. 

Wynnstay colliery, Ruabon, Wales, method of extinguishing fire by 
carbonic acid, iv, 75 ; ix [478]. 

Wyoming, Pa. : Anthracite region, coal production, xi, 156; Lignites 
of Rock Spring station, Sweetwater County, iv, 299. 

Wyoming buried valley. Pa., xv, 640 [703], 705. 

Wyoming coal-field, Luzerne County, Pa., v, 304, 378; vi, 274; vii 
[159] ^ xi, 137, 156 ; Coal production, xi, 156. 

Wyoming colliery, Kingston Township, Pa., xv, 640. 

Wyoming Valley, Pa., Mineral wealth of, xv, 699. 

Wythe County, Va. : Coal, viii, 343; Iron manufacture, iii, 388; 
Iron-ores, v, 84 ; viii, 338,340; xii [138, 140]; Lead- and zinc- 
ores, V, 85 ; viii, 340, 341, 344, 347 ; xii [28] ; xiv [787] ; Min- 
eral region, viii, 344, 347. 

Wythe Lead and Zinc Mining Company, Va., v [85]. 

Wytheville, Va.: Iron-mine, xii [133] ; Lead-mine, ii, 324 ; Visit to, 
xii, 13. 

Xanthosiderite and other hydrated iron-oxides, new classification, vi, 
536, 541. 

Yackandandah, Victoria, Australia, gold, vi, 34. 

Yadkin County, N. C, magnetic iron-ores, xii [135]. 

Yaho gold-mine, Prescott, Ariz., xi, 289. 

Yale College : SheflSeld Scientific School, New Haven, Conn., v [184] ; 

Visit to collections, iii [17]. 
Yale Law School, New Haven, Conn., xv, 337, 818. 
Yamagano gold-mines, Japan, v, 295. 
Yamaska County, Quebec, Can., iron, xiv, 620. 
Yankee copper-mine, Clifton district, Ariz., xv, 34. 
Yankee Girl silver-mine. Red Mountain district, Colo., xv, 261. 
Yankee HilJ, Leadville, Colo., Geology of, xiv, 280; Visit to mines, 

xi, 18, 
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Yates County, N. Y., natural gas, xv [524]. 

Yatesville colliery, Pa., ix [516]. 

Yavapai County, Northern Ariz., copper, xv, 26, 68. 

Yedras silver-mine, Mex., xiii, 71. 

Yelitre, H. B., assays of the Ste. Genevieve copper-ore, x, 444. 

Yellow Creek district, Blair County, Pa., brown-ores, xii [141]. 

Yellov^^ Jacket silver-mine, Comstock lode, Nev., iv [56] ; vii, 46, 56, 
59, 64. 

Yellow River, Wis. : Granite, viii, 507 ; Kaolin, viii, 503, 504, 506. 

Yellowstone Mountain, San Juan County, Colo., xi, 169. 

Yesso coal-fields, Japan, v, 247, 258. 

Yesso gold-fields, Japan, v, 291. 

Yniscedwyn Iron Works, South Wales, iii, 152. 

Yoder coal-mine. Pa., xii, 482, 495. 

York County, Pa. : Clays, vi, 190 ; Geology, iii, 421 ; Iron-ores, v, 132 ; 
xii [137]; Occurrence of clay with iron-ore, iii [413]. 

York County, S. C, magnetic iron-ores, xii [135], 

Yorkshire College, Leeds, Eng., xv, 326. 

Yosemite silver-mine, Utah, iv, 37. 

Youghiogheny coal-mine, Westmoreland County, Pa., viii, 75. 

Young, C. A., Committee on Collections of the Institute, viii, 280. 

Young County, Tex., coal, ix, 495, 496, 506. 

Youngstown, O. : Coal, iii, 181 ; Excursion to, iv, 17 ; Iron manu- 
facture, iii [386], 

Yuba County, Cal. : Placer-mining, vi [29] ; Stamp-mills, i, 48. 

Yukon River, Can., British America and Alaska, gold, xiv, 693. 

Yurap lead-mines, Japan, v, 279. 

Zamites in Mesozoic formation in Virginia, vi [264], 

Zanesville, Muskingum County, O. : Blast-furnace, ii [276] ; Fossil- 
ores, xii [140]. 

Zaukeroda coal-mine, Dresden, Saxony, Germany, v [440]. 

Zellerfeldthal ore-dressing works, Germany, vi, 471. 

Zeuglodon Cetoides found in Clarke County, Ala., viii, 306. 

Ziegler iron-mine, Fogelsville, Pa., iii, 420. 

Ziervogel process for the extraction of silver from copper-matte, xiii, 
80. 

Ziervogers process for desilverization of copper-matte: At Black 
Hawk, Colo., iii, 313 ; iv, 285. 

Zimmerman's coal-mine. Pa., xii, 476, 496. 

Zimmerman's rule for determining faults in veins, x, 457. 

Zinc : Analysis of different brands, iii, 130 ; Discovery near Bethle- 
hem, Pa., i, 67 ; Effect on copper, x, 64 ; Effect on properties of 
iron, V, 454; Effect of vibration on, ix, 490; Free from lead, viii. 
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Zinc — Continued. 

347 ; Industry in Southwestern Virginia, viii, 341 ; In flue-dust at 
Ems, xi, 397, 399 ; Influence of, in cyanite method of determining 
copper, xi, 125; In hematite-ores in Virginia, vii, 93; In Hud- 
son's Bay territories, xiv, 693 ; Lehigh Zinc Company's mines and 
works at Bethlehem, Pa., i, 67 ; iii, 128 ; Metallic zinc in the 
hearth of blast-furnace, vii, 98 ; Production at Carondolet, Mo., iii, 
125 ; Smelting-works at Martin's Station, A. M. & O. R.R., Va., 
viii, 341 ; Use of pulverized zinc in analytical chemistry, vi, 508. 

Zinc and platinum amalgamation for reducing ferric solutions, xiv, 
766. 

Zinc-blende (sphalerite) : In limestone in Carroll County, Md.,ix, 35; 
In Vallecillo lead-mines, Mex., xiii, 360; Separated from iron-ore 
by magnetic separator, ix, 451 ; In San Juan County, Colo., xi, 
189, 190. 

ZinC'DeposUs of SoutJiem Missouri (Raymond), viii [134], 165. 

Zinc-dust, Analysis of, iii, 129. 

Zinc-mines: Missouri: Newton County; Granby, viii, 167. New 
Jersey : xii [530] ; Sussex County ; Mine Hill — Buckwheat, v, 
581 ; Hamburg Road, v, 581 ; Southwest, v, 681 ; Tunnel, v, 581. 
Pennsylvania : Lehigh County ; Friedensville, viii, 345 ; xv [Ixviii] . 
Virginia : Wythe County ; Bertha, x. Ill ; xii [28], 30, 31 [32] ; 
Falling Cliff, x, 111 ; xii [28, 30, 31, 32] ; Reed Island Greek— 
Graham & McGavock, v, 85 ; Wythe, v, 85. 

Zinc-ores: Analyses, iii, 126; v, 425, 426; Cripple Creek, Va., xii, 
30 ; Effect on working of blast-furnace, vii, 94, 97 ; In Missouri, iii, 
126, 129; viii, 165; In Southwestern Virginia, v, 85; viii, 340, 
344 ; In Sussex County, N. J., v, 580 ; In Wisconsin, viii, 498 ; List 
of, ix, 192 ; Litigation concerning the deposits at Mine Hill, N. J., 
V, 580 ; Smelting process at Bethlehem, Pa., i, 72 ; iii, 129. 

Zinc oxide : Analysis of, v,425, 426; Deposit in upper part of a blast- 
furnace, vii, 93 ; Notes on the method of preparation, v, 422 ; Prepa- 
ration at the Lehigh Zinc Works, Bethlehem, Pa., i, 73. 

Zinc-process for desilverization of lead, ii, 286 ; iii, 314. 

Zinc-retorts, Analyses of, iii, 128. 

Zinc-violet, xv, 647. 

Zinc-works: Illinois: La Salle County; La Salle, iii, 126; viii 
[165]; Kansas: Consolidated Company, viii [165]; Missouri: St. 
Louis County; St. Louis — Carondelet, viii [165] ; Martindale, iii, 
127; viii [165]; Washington County; Hopewell, v, 426; New 
Jersey : Jersey City — New Jersey Zinc Company, v, 424 ; Pennsyl- 
vania; Bethlehem — Lehigh, iii, 126; v, 424; Keystone, v, 425. 

Zinkenite, viii, 47, 51. 
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Zircons: lo Alabama, xii [1611; Id Egyptian syenite, xi, 361, 363, 

374 ; In Germantown syenite, xi, 376 ; In granite and syenite of 

the Vosges, xi, 363. 
Zircons in Uiiaka Magnetite (Blake), vii [9], 76. 
Zirkel on amphibole granite, xi, 375 ; On the classification of original 

rocks, viii, 65-69, 70. 
Zoetrope, New application of, xv [Ixiv], 
Zufall's coal-mine, Somerset County, Pa., xii, 482. 
Zug & Co., Pittsburgh, Visit to works of, viii [7]. 
Zwickau, Saxony: Bessemer practice, i, 87-91 ; ii, 300; Coal-basins, 

iii [372] ; Konigin-Marien-Hiitte, ii, 300 ; Longwall mining, i, 183 ; 

Use of spectroscope, i, 87. 
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